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insert the corresponding sheet of this Amendment, 
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Sheet are to be destroyed by fire, Ho Certificate of 
Destruction is required, 
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INTRODUCTION 


Development of A.S.V.— General Principles — Use of Equipment — Units comprising Equipment. 


L. Ameraft to Surface Veveel (ASV) equipment ts a development of Radar, or Rocio Location, specially 
pagan lor mnstalllation i in aareralt to locule vessels at sea, It oe moe sleet the essai h| Cintance =e 


land, and detect sucha: other aa A ly 
ey B iM, Sale i Sees the operator aie the eiat'e # cation, a peat ke hor to his hase, 


or to some sale Ja 


2, As with-all forms of Radar, ASV. depends on the principle thata radio wa a5 ‘ 4 
arid will be-reflected fraen.any object in its ball with nis chaninss z meee: jo wave travels at. a constant spee 


3. This bem le applied in the fallowing manner, An ultra-high frequency Tratismitter in the aircralt 
gencrates short pu f hash power, ‘These pulses are raciated by directional serials, the field patterns of 
which are known. When these pdited waves are reflected ley ome object, they arte back at the aircralt 
and are picked up by directional aerial, They are then fed toa special Receiver, the output voltages of which 
are connected to the honzontal deflecting plates of a Cathode Ray Tube (C_R.T,) in the lerlivatee Unit: 


Tn some cases, the same oerials are used for transmitting and recei the switching from ‘Transmitter to 
Receiver being ca ried Gut bay ee foown av a 1—-R Switch. ee sioose of other installations, separate 
tranentting and recewving aerials are us 


The vertical plates of the €.R-T. pia Samed to # linear time base, the trace of which aweepes the screen 
from the bottom to the top, commencing the mstani the transmitter pulse has ceased. The output voltage 
from the recewer ss fed to the Ebay plates, wnd will cause a deflection ar’ blip to appearoc the vertical 
trace, ‘The distance of this blip from the commencement of the trace will represent the time taken for the 
pulse to travel to the object to return to the aircraft, Ay the rate of coe of cloctru-magnetic waves 1s 
conetant at |86,000 mules per second, tt is poses hy controlling its apeed te make the trace represent « defi- 
nite distance in eile, A suitably calibrate wath aleecd over the sereen of the CLR.T, enables the operator 
to make a direct dietance reading, Ana Ea = les rere arecralt the reflectmy abject is lying. 


4. High frequencies are used becsuse their propagation characteristics are most suitable for the purpose, 
and because as 4 fesult they allow better reflections than de low frequencies. In addition, the aerials required 
are small enough to be mounted om standard aiccralt. 


5. The direction of the reflecting object with respect to the aircraft is indicated by the relative strength 
ol the blips on-either side of the vertical trace, Those an the left-hand side are the result of reception by the 
port side of left-hand aerials, and those of the ri ina from the starboard of right-hand wetials. Switching syubeur 
are used to connect port and starboard acriala alternately to the recetver, so that the C.R.T.screen-may in 
them both for purposes of conmparison. 


6, There are two distinct serial systems known as “ Searching“ snd“ Homing” aerials, The uewrchiny 
aerials transmit and receive fron beth stiles of the aircraft over a narrow bear approximately at right anaiek to 
ue line of Aight, “They are used to give 2 first mdication of the presence, direction, ana clistance of thi Line 

jet. 

The Howung aertals are situated at the amreraft nose, or under the wings, and are used when the object has 
been detected and approached, A ewitchureg system changes [ror Searching to Honing weridls, “The latter 
vive incieations ahead of the aircraft, allowing the pilot to home on the object, correcting far direction according 
to the indicatrene on the CRT. 


7. The equipment is designed to operate on four different ranges— 44, 9, 36, and %) naitical miles, All 
distonees in ASS. V, technique are expressed in nautical oles, 


B. The complete AS.V. equipment is comprised of the Jallowing unitse— 


(a) “The Alternator which supplies 80 volts AVC. at frequencies ap to 2,600 cycles persecone, driven either 
trem a D.C. motor sennected to the arreroft aceumalator, or by one of the airerakt engimes, 


(h) The Control panel and Regulator unit, which mamtains the alternator output st 50 volte, and distri- 
bates the input voltages to the varjowia units. 

(ce) The Treansinitter and ine power supply. 

(Q) The Indicator unit, whieh provides visual indication of the presence of ships, ete. 

(e} Ree iene and Power qupoly. The power supply lor the Indicator anit i also mounted on this 

1m. 
(f) Aerial systems for Searching and Homing 
The block cingram illustrates the relatien oft the urots with each other, and the connections between them, 
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| A.C.D, 2005 (2) 
AS.V. TRANSMITTER TYPE AT300 
General Description — Operation — Power Supply — Connections and Controls — Switching On — 
Change Frequency. 
GENERAL DESCRIPTION 

|, The Tranamitter chasuis is divided into two compartments, The left hand compartment contains the 
power supply and blower motor, and the tight hantl compartment the Transmitter itvelf, 

2. “The Tranamitter has been designed to supply a high output (no serves of short pulses recurring at regular 
intervals. “The Jenath of the pulses, called the “Pulse Duration,” is from 2-4 to 3. microseconds, and the 
number of pulses, called the “ Pulse Repetition Frequency " (P.R.F.) 12 between 300 and 4X) per second, 

4, Two trode valves are used in a push-pall oscillator circuit of the tuned-anode tuned-cathode type. 
The anode circuit uses a Lecher line composed of two silver-plated tubes, forming a high-(), Kigh-atabitity 
circuit tuned by the internal capacity of the transmitting valves. A sliding shorting bar adjusts for frequency. 
The cathode ¢irenit it made up of the inductances LI, L2, L3, and L4 tuned to approximately the sare Inequene 
as the anode cirewit by fixed condensers C3, C4, C5, Ch, C7, and CA, and the wonable condenser C9 und C10. 
The grid circuits are composed ol perued cilvered strips mounted on the grid condenser (5000 volts working) 
and connected to a 19 meg. resistor bank, to form Rl. This issupported omnstrip at tha bottom of the transmitter 
compartment. 

4. The aerial t¢ coupled through a second pair of Lechers tuned with a amall air condenser Cl. Acrial 
coupling is adjusted by varying-the distance of these Lechers frem the atiorle civewit, ane the power m delivered 
to the aerials wang «balanced te uibnlanced "” transformer cormestion. A special tool ia-provided for the 
adjustment of Cl, whieh is reached through a hole iat the naht hand side of the Transaiittot chasam. 

To early Transmitters, adjustment of C) frequently brought the plates very clone together, and under certain 
conditions of sera! loading, arcing sometimes took place between then, To avoid this, two plates similat to 
these uaed for Cl are now attached tothe encs of the acral Lechers. to fonm o fixed condenser, C)A, of low 
capacity, in parallel with Cl, Under these conditions, Cl peaks with greater spacing between the plates, and 
arcing 1 thus prevetted, 

5. The transmitting valves, type VT!) (E1096) known oe“ Micrepups,” have been pecially cevelopedd 
for Rode work. 

Theiy anodes are metal evlinders provided with deep radiating Ans for ar cooling. These are clamped 
directly into the ends of the Lecher tubes. Coupled with the fact that the valves aseillate for only a fraction 
af each second, this is the reason why auch small valves can handle such @ relatively high output (8 Kw. peak 

Ie js essential that both valves ied should bave similar eharacteristics — jc, they should be" tatched.” 
Unless matched valves are used, ut wall net be pomible to get good output or stability fromthe Tranemutter, 

"The glass ends af each valve are fused directly to the anode, One of the ends supports the spiral hlainent. 
and also the flexible floment leads. Through the other end rans a meta! rod which carries the grid structure. 
Wher the valves are mounted in the Tranemitter, the grid inductances chp directly to the ends of these rocks, 
while the filamerit leads are.clamped under terminals mounted on the filament tuning condensers. 

Great care must be taken with these valves to avoid cracking the glass at the pinches by undue 
strain, which might also damage the fusing between the glass ends and the anodes. 

OPERATION 

6 The operation of the Transmitter = explained as follows. 

Normally, an cscillator generates w cantinuous wave: Tf however, 4 high value of evid resistance andl a 
low value of wid condenser ate ised, of such magnitudes that Cx Rois large, intermittent or ~ aquegging © 
escillatious are produced. 

When the cirewt oscillaces, there ie-a flow ut wid current which causes the grids to became negatively 
charged. “This is the method normally weed for obtaining grid bias tor omcillator valves. In the A.S.V2 Trans- 
mitter however, the high grid resistance will not-allow electrons to leaye the grid qusckly enough for the bins 
voltawe to stabilize ate constant value.  |t-continues to increase until if isufhcient to prevent the flow of anode 
current, at which point opeillatiam ceases, 

The condenser C2, which 1 negatively charged to the same potential as the grids, now beams to clischatge 
through Ri. Eventually the grid bias will [all tow certain less negative value at which dwctllation will recurn- 
mence. Grid-current How» agai, the grid bias and the condenser charge begm to build up, and the process 
ti repeated. 

The Tranemitter thew uecrllates bor a very small peried of time (2 to J meroseconds) until C2 has bine 
stiflierently charged, alter which it stops oscillating until the time constunt: ol CLR allows the end volinge to 
fall approximately to 500 volts negative, the voltage at which oscillation re-commences., The value of C2 
determines the pulse duration or pulse width, ond the tine constant of C2-RI determines the PRF. Fig. 6 
illustrates this. iv a sranh of voltage agamet Lone. 

7, In order to keep the PLR. ag-stable ag posable, the grid resistor in returned directly to the high-tenaon 
voltage of $000 volt positive. “This means that the discharge of the condender C2 will be from 5,000 valts 
negative to B00) volts postive, a total of 13,000 volta. Therefers the seetion ef the discharge curve betwen) 
5,000 and 500 volts negative will be eesentially linear, [t will cut the line representing 500 volte negative at 
a vhorp angle, instead of o uhallow angle as would he the case were the condenser discharging to teto. 

8, Thoaverage currerit registered by the milliameter ts between 3 and 5 mills for a a tension of approx- 
mately 6.000 volte. “This current must not be execeded for any length of titse — about 6 mille should be regarded 
an the masimium reading. [/ for any reason oacillation should cease. or the circuit oscillnte continvously, high 
anode current will he drawn, and the valves eventiially damaged: They must mever be allowed to operate 
it this omariner bor more than a few feconda, 

Dariave fo the valves mia) also tube place if they are opernted without the blower mater in wperalicn. The 
air Alest tf preides te regutred fo keep the anodes af a safe temperainre, Correct functioning of the matar should 
alms he checked cact time the Transmilter is sultched an, 


[ PAGE. QNE | 





A.C.D. 2005 (2) CHAP. 1 


TRANSMITTER POWER SUPPLY ; 

9. The Tranwnitter power supply deliventan output of approximately 9,000) volts D.C. for the transiting 
valve anodes, and 8-25 walts AC for the filaments. “The supply operates fre the 80 volte ALC, output’ af the 
Alternator and Control Panel. 


i. There are three transtormers iri the supply. One of thease, T2, supplies the rectors VI and V2with 
25 voli¢ at (75 ampe. for the filaments, and i moounted near the rectihers. The translorneer [7D Facer tue 
transmitting valve filaments, which require 425 yale at 14 amps. and is raounted juat behind the front pacel, 
and below the anode curfent eter, ‘The Alasont winding ie-rated at 87 volts. so that-a reaintar ot (027 cakarri 
is included inione of the flarient leads ty reduce the voltage to the correct hgere, The high voltae trum 
former T1, delivers 3.200 wolte: to the rocuibers. 

The terminal marked with a red spot is connected to the ae voltage side of the circuit, which 
is the AVII Filament. This is the outside end of the winding, and therefore the best imiulated. Should 
the transformer connections be reversed, there is a danger of breakdown between the winding and 
the transformer core. 


1), As tee correrit cain from the reetthers is quite low, a voltage doubling cirenit is possible, Thus con 
serving space and reducing the ratings necessary for the high tension transformer. Condensers Cl ane C2 
complete the doubler circuit, while the 3,000 chme resistor and C3 aranoth the outwut. The Transmitter cur- 
reat drauy ja dicated on the 0-50 mis. meter wired in the trinsmitter filament circuit. The meter i bypanaedl 


for FF. by C4 and Ch. 


12, ‘The positive unidirectional pulse required to sychroniee the Indicator Unit with the Transnutter as 
shusinadtram 2 40 chm resistar-wired in the filament careust of the trinsmitting valves. Ohy each penod of 
oscillation, the valves draw a sudden, heary current. This means that a eudden positive voltage in the foven 
of 4 pnilee will appear across RS. This pulue is fed to two omtput sockets P & $3 and 4 on the front panel, 


13. A negative pulse of similar nature is required to operate the Calibrator. [tis obtarned from the voltage 
charge across 25, in the negative load of the power mipply, which occurs with each prude of the “Transmitter. 
A leneth of cable connects this pomt to P & 32 of the front panel of the Transmitter. 


CONNECTIONS AND CONTROLS 


14. The Transmitter and its power supply are housed in aumetsl cabinet. 17% inches deep, 17 15) 16th inches 
wide wad 114 inéhes- high. The front panel measures 12 juchies tigh are 16 inches wide, and ts -attacheel to 
the chassis. “The Tranamitter is protected by a metal housing which fits over the chassis, and in held in place 
by two lacking werews attherear, A quarter-turt af each with o sctew driver relenses the housing. 

The power input socket, P & St, as located at the left hand corner of the front panel, me particulier 
socket has four ping’! and 2 making the HO volt AJC. connection, 3 and 4 the 24 volt D.C. connectinn, 
lmmediately above this socket are three pye co-axial sockets, the lower two havmg orate coloured rings, 
(P & 53 und 4) and the third a white ving, (P & 52). The orange eockets are connected in parallel, and provide 

oxitive pulses for two Indicator Units should two he required, “The white sucket provides a negahive pulye 
for the Calibrator um. 

In the upper left Hand sectiae of the panel-are two meters. One rematers the average cathode ourrent 
of the Transmitter, and the other, the A.C, mput voltage, Mounted between these two meters is ar indicator 
heht and either a two-pin.or a toggle switch. “Te toggle switch in an” On-Oit” Switeh, amd the twe- par 
socket is sed in Connections where u remote” On-O4 ” Swatch rs required. In this latter cave; (he Transmitter 
may be switched on and off by removing the two-bin plus frem the socket, a method which may be necessary 
in test: set-ups on occasions Wheel e close watch must be kept on the Transmitter anode current when switching. 
For bench testing, « ipecial plug may be kept for thie purpose, cther short-ctreutted internally, or connected 
by an Insulated lead to a dhelded switch, Un this manual; “switching” refers to ether of these methods, 
whichever should be moat conventent. 

Te thi right of the meters are two moveable plates: behind which are the sctew adjustments lor the (vlhuvvneenl 
choke tuning candansers, Hetween the plates inthe aerial cocket, (P fc 5!), 0 Pye coaxial type. 

Across the. lower half of the panel are two Iouveed, femovable sections, aie opening into the power com- 
partment aid the other giving access to the teananutting valves and their mountings. 

SWITCHING ON THE TRANSMITTER. 

aN avoid diramins the equipment, it is impartant thatthe correct procedors he wbserved when switching: 
cn a } 

(a) Th the alternater is-motordriven, witch on the motor. Lf it is driven from the aircratt engine, the 

equipment cannot be used until the engine ia running, unless a special external unil is used to supply 
the required 40 valts A.C. 

(bh) Switch on the 24 valts D.C. exeiter field supply by throwing the switeh on the contral panel. The 
aliernator should new eencrate A)-volts A‘C, and thre voltage should be indicated by the A.C meter 
on the Transmitter front panel. At the same: time, the Transmitter valve filaments should light, (virble 
through the louvred panel), and the blower motor and reeeiver switching, motor should start, 

(e) Check the blower mator by feeling for the air blast through the louvre in the front patel. 

(d) After aminimum of 30 seconds, the high tension may be switched on. “The 0.0, milliamumeter should 
read betweon 3-3.and 5 mills, ifthe Transmitter is operating correctly, Ifthe current reading = appre- 
ably higher than this, the hich tension awitch-should be turned off immediately, and te eatise of 
the trouble ascertained. : 

de} Wher the equipment iso longer required, first awrtel off the high tenzron to the Tranamuitter, then 
the D.C. input from the Central pavel, and finally, the mput-te the D.C. motor, in the case of moter 

idtiven alternators. 

\t i cseential that the correct switching procedure ghonkd be inypressed-on-all who operate the equipment, 
particularly non-technical personuel 

The current drain required by the equipment from the 24 welt acconmulator is wery hugh, Consequently 
the accumulator will very quickly be discharged if the equipment is operated while the amcralt te an the ground. 
Fer this reason, an wwaliery accumulator shold always be used if testing periods of more than a lew munutes 
are required, 
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ASV. TRANSMITTER — VIEW FROM FRONT PANEL 








Fig. 1 —Thin tromemition mountia fogele mutich betwen the meters 


A.S.V. TRANSMITTER — LAYOUT OF PANEL CONTROLS 
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Fig. 2— This diagram shou the position of the two-pin sscket for mannal switeh connection. 
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A.S.V. TRANSMITTER — VIEW FROM THE REAR 
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Fig. — Power nepply of tronsmilter. 
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Fig, 4— Transmitter compartment ax ach front above. 
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CIRCUIT DIAGRAM OF A.S.V. TRANSMITTER 
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Fig. 5—Tranwmitters have been made fawing R.| os 36 Aalf-wott, 19 ene-watt and 35 one-ual} gril nesistira. 
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TO CHANCE THE TRANSMITTER FREQUENCY. 


lf, The Transmitter operates with a high tension supply giving 6,000 volts, This is dangerous 

i life. ie Ne saleeteeee Pe Saree os Se to be made to the Transmitter until the high tension is 

tehed off. The only controls or components which may be adjusted while the Transmutter ts 

operating are the filament tuning condensers which are accessible through the front panel, and 
me tuning condenser, acoailible through a hole in the side of the Transmitter case. 


7. Durning the normal course of inspections, 1 Will be necessary lo check the frequetey of the Transmitter, 
which must be maintained at its correct frequency of 176 megacycles. No changes or corrections to frequency 
are to he attempted unless a wave-meter is available for checking. Frequency nvust be correct to within: plus 
or minus ‘25 megacyeles 


18. The Trunerutter frequency may be changed aa follows — 


(a) Remove the case from the Transmitter by loosenme the locking screws ot the rear, Unscrew the top 
plate from the Tranamitter compartment, “Toke great care to ayord lifting the chassis. by one corner 
when handling the Transmitter. This will cause it to distort, and the increased tension on the filament 
leads if these are too tight tran y darriage the valves, [tis advisable to loosen these filament connections 
while the Fransmutter removed trom pla Case, 


(bh) Switch on the Transmitter, and check the present frequency. It is essential that during this opera- 
tion the hd of the Transmitter compartment ison. 


\¢) Switch off the Transmitter, and reduce the aerial coupling to a minim by turning the aerial Leecher 
adjusting screw clockwise. "This serew is lecated in ah: centre of the aenal Lecher support towards 
the front of the ‘Transmitter, “The looser aerial coupling will reduce the milliammeter reading to 
approximately 2 é mulls, and will avoid possible avercnupling when the trunamttter ts ect to the niow 
freqpiency. Short ott the serial Lechern, 


(dl) More aenaitive medication of anode eurrent por the purpest of Transmitter adjustment may be obtarmed 
by mserting a (+I) ma. meter in sores with the (51) mua. meter already fitted to the Transmitter, 
or alternatively connecting a (10 ma, meter from the negative pulse terminal of the Transmitter to 
ore 


le) Switch on the Trarmmitter, and adjust the filarmecrat tuning condensers one by one to: obtain the lowest 
possible milliammeter reacing, As this tunirg is fairly Hat, it should only be necessary to readiust 
it when finally on correct frequency, 


TRANSMITTER PULSE 


GRAPH SHOWING GRID VOLTAGES DURING TRANSMITTER 
OSCILLATIONS. CURVE ¥ SHOWS CURVE WITH ZERO GRID RETURN, 





Fig, fs— [Tos trating the DEG ThE ” aritan af the AS, Transmilter. 
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(f) Loosen the set serew of the charting har on the anode Lechers thus enabling the bar to alide along 
them. To. increase hogaiay move the bar towards the front panel—to rechuce ency move it 
nearer the back of the chassis, As a guide, amovement. of approximately } inch will alter the fre- 
quency by | megacyele. Tighten the screw alter each adjustment has been e. 

heck the frequency with a wave-meter. IFoo much or too little change hes taken place, fépeat 
the operation until the correct frequency is obtataed. When this condition is reached, retune the 
hlament tuning condensers for minimum current. 

(@) Remove the short from the aerial Lecher andconnect the Transmitter either to an attenuator which 

* presenta the same effective load a4 the wrerali worial wvetem, and peak diode voltmeter, or to a matched 

ay aerial, axa load. 

(h) i With the aerial Leecher sunt still reduced (as 1m para. (c)) adjust the serial tapping point on the 
actial Lecher unt! the P:RuF. is 300-400 with the aerial tuning condenser Cl adjusted for maximum 
anode current. This will almost certamly be less than 5 ma. 

Hi. Lower the acral Lechers o little by turning the adjusting screw anti-clockwise, and move the tapping 
point towards the open end af the Lechers until the PRP. m again 300-400, Cheek the anode 
current, which will hawe increased in value. Repeat thie process anti the anodé current is increased 
to 3:5-5 imum. with the P-RLP. still as above, It is esaentaal to replace the metal top of the Transmitter 
when making readings of anode current-and PLR, a6 tte absence will affect them bath. 

(j}) Cheek frequency, and readjust if necessary to 176me. Run through the aerial adjustments once more 
if a slight ‘change han been made. When the Tranamutter is correctly adjusted, the PALF. 
will be hetweer 300 and 400), the anode:current between 3-5 and 5 mulls, the frequency 176 Me., plus 
op minus “25 Me, the filament condensers peaked for minimum anode current, snd the aerial! tuning 
condenser peaked for maximum anode current, 

(k) Check the power output with a peak diode voltmeter and attermtor, if these are available, The 

peak voltage after passing through the attenuater should be | 15 volts, plus.or minus [2 volts, 


ae () Connect a utandard tnotched serial and check performance on local echoes. 


lf ditheulty is encountered in adjusting the Transmitter to the above P.RLF. and current, proceed ae follows— 

(a) Check the H.T. voltage, This should be about 7500 volts, If lese than this, prabably the BO wolt 
ALC. wupply is also too low. Tt should be tested with a reliable A.C. meter, the accuracy of which 
is nat affected by frequency (eee Chapter 3, para. 12). If no such meter ie available the standard 
moter from another Transmutter can be weed as a check. 

(b) Replace the VT@0 valves by a pair of matched valves. 


Frorn the above it will be seen that the powrtions of both the aerial Lechers and the tapping point are important 


for m eficiency, and these should nat be altered except by competent mechanics who thoroug! ider- 
ead she cs im. C iv FP oroughly wn ef 


Variations to the above procedure, and to the values mentioned may become nece front tine: to: tien 
These will sn detailed in Radar Maintenance Instructions (Air). : SORCERY, PITY, CARNE PL SEES 


General Characteristics of A.S.V. Mic. I] (Awst.) Blower Motors. 
a Ident No. Power Requirements 


Y OAB/S006800 30 walteat 24 volts 
YIOKB/500002 | 30 watts at 12 volts 
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CHAPTER TWO 
POWER SUPPLY ALTERNATORS, TYPE “AR,” “QH" AND “ ARV." 
Genera] Description — Characteristics oat een Details — Operation — Connection and 


GENERAL DESCRIPTION 

L. The equipment used for ASV. requires a wide range of A.C and D.C. voltages, from 2-5 wolts A.C, 
to 6,000 volts D.C. Tt ts essential therefore to provide a source of alternating current to operate the power 
supphes of the various units, | 

‘This alternating current 1s obtained from specially designed alternators having an output of 80) valts A.C: 
at maximum current of 6°25 amps, and a frequency varying from 86 cycles to 2,600 cycles, according to the 
type of alternator, and the speed af the rotar. , 

The stardard alternator now used with aircraft fitted with A-S.V. (Beamfort, Mariner, Anson and Hudson) 
has an“ AR or “ ARV” type mounted on the port engine, and the Anson has an “ ARV ™ type mounted on 
the port engine. The other arreraft have alternators driven by D.C. motors connected to the 24 volt aircraft 
supply and mounted inside the fuselage. 


TYPES IN USE. 

2. Earher installations were fitted with type “ QH" alternators. These are now largely meee by 
types “AR” and “ ARV,” bat may still be encountered. ‘The following tables give details of all three types 
and where they are wed — 


TABLE 1— General Characteristics of A.S.V. Alternatars. 





| Power Factor | Field Current 
Type | Frequency Range Speed Range Wright Condenser | at 28V. D.C, 


AR 1300-2600 nips. | 3000-6000 pi: | 26 tha, Sf. = 0 nas. 
ARV | 1300-2600 cp. | 3000-6000 rpm 261m. | = Samhk | D5 max 
QH 1300-2500, | 3000-6000 rpm. | 52 Ibe | Omi | 56m 
RC | 1300-2000.cps | 3000-0000rpm | — | Sit | Pees 
| | | at 14V, D.C. 





All types are similar in appearance with the exception of  QH " which carries an extra winding to supply 
24-28 volts D.C, for use chewhere in the atrcraft. 


“ SV" and “ARV” types use forced draught cooling with a fan drawing air through the air gap. 
TABLE 0.— Installation Details of A.S.V. Alternators, 





Type | Ajreraft Fitted Remarks. 





AR | Hudson Mk. TV. | Driven by a D.C, motor connected to the 24 valt aireralt accuntulaior 
Mk. 11. | and fitted as a complete unit (motor and alternator), 


| Beaufort (Aust) | Usectin all but early and latest installations, Early were fitted with OH 
| and latest with ARV. Driven from the port areralt engine. 


— Kj - 


| Besufort (Aust,) | Used in latest installations to replace AR, 





Anson Used tn all installations, Driven from port engine. Regulation of Con- 
| trol Panel ts sufficient to compensate for the |? volt aircraft accumulator. 
™ | 
A | Mariner Driven by « D.C. motor cannected to the 24 vale aircraft accumulator.and 
fitted as a complete unit (motor and alternator), 





QH | Beaufort (Eng) | Used in all English-built Beauforts in Australia 


Beaufort (Aust) | Fitted to all the dnt ninety aircraft built in Austialia in which ASV. ts 








OPERATION 
3, Although the speciheations of each alternator type are not the same, all are of similar general desngn 
and construction. This is illustrated by Fig. 2, which is @ simplified cross-sectional drawing of type AR, 
The armature or rotor is made up of a toothed section A, and a cylindrical section B; The stator has a 
correspondingly toathed section C, and a evlindrical section D, a small air gap being provided in cach case, 
Amendment List No. 1 
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ap D is hollow te accommodate the held or exciter winding, whuch is connected to the 24 volt aircraft 
Accu tor. 

_ The ERNE is ee poene ome ly of metal, and has no coils, but the teeth of the atator are wound, the coils 

ing connected in series y not all the stator teeth are wound, nor are there exactly the same mumber 

at teat an oni the rotor, bust ie of these facts affects the general theory of operation. 

When the exciter coil is connected to the accumulatar by o meting Fa switch on the control panel, it creates 
a magnetic held. When the rotor revolves, the variation o the gh the stator teeth causne 
a oe to be developed in the windings. This. valtage tm altechaling, 1 rising and. as the magnetic flux. 

the teeth up and collapses across the air gap, 

Te the Windies are in series, the icuced voltages are added together, a0 that the required A.C. out- 
nut is obtaimed. 

The endl plates of the alternator are made of aluminum, The magnete cirewit therefore, is confined to 
A ond B of the rotor, and C and D of the stator. een ee lor connection 
to the D.C. driving motor, or to the aircraft engine, whichever is 


4. This type af alternator has several advantages when used in aircraft, lt us efficient, which means thal 
despite an output of S00 watts, it-s small and hght im weight. It is eastly cooled — — ibe for this we Are 
provided on the housing, lr will run at high speeds for long periods without attention, and, its me of com- 
ae oe allows comparatively high frequency — up to 2,600 cycles per stcand —to be obtained without 

culty 

5. The smain reayon for the high frequency fi the supply tm bey ailleww sirvall power transtormers and chokes 
to be used with the equipment. For ckarnple, the Transmitter requires « high tension transformer to provide 
3,200 volts. The standard 5) evcle supply used commercially would call for a unit of considerable size and 
werght. ‘The wie of the higher frequenc in arenes with @ potentiol of 80 volts gives i eal compromise 
between weight and size on the one le insulation requirements on the other. 


CONNECTIONS AND CONTROLS. 

6. The alternator is connected to the Control panel by P & S2. This is 2 6-pin plug and socket. The 
80-volt connection tj made by wiring pine | and 3, and pins 2 amd 4, in parallel, to keep the total resistence 
al ths Teac as low as possible. The remaming pins > and 6 provide a 24-volt connection far the exciter feld 
winding, 

7, The switch in the 24 volt eireuit-is mounted on the Control panel at the right hand side. The swatch 
rust ae turned on unless the alternator itself ia running, and most he turned off again before the alternator 
is stoppe 

Fanlure bo do thes will i Lmnpase a heavy strain on the DAC. driving moter, which is then stopping and starting 
under load, Also there ia in consequence, a risk of leaving the field winding awitched on when the equipment 
is not being used, and this would soon discharge the aircraft battery under the dram of approximately 25 amps, 


Amendment List No, 1 
[PAGE TWO] 









A.C.D. 2005 (2) CHAP. 2 
A.S.V., ALTERNATOR TYPE “AR” FROM DRIVING END 


COOLING 
STATOR COIL 


FIELD 
FACITER 


‘ 


AIRGAP 
: () FIELD. 


ERCITER 
coil 


CYLINDRICAL 
SECTION SECTION 


TATOR COILS 
TOOTHED STATOR 


"AR SIMPLIFIED CROSS SECTION 


Fig. 2— This diagram iliwstrates the theory of the ASL. type AR” alternator, 
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CHAPTER THREE 
CONTROL PANEL AND REGULATOR UNIT TYPE Pi 


General Description — Connections to Control Panel —The Regulator, Type “ E™— The Regu- 
lator, Type “ 8H." 


_ The repair, adjustment and maintenance of voltage regulators, the responsibility of the electrical 
section. 
The following description is given for mformation only and should not be read as a defmite matruchan. 
Detuiled instructions are issued in Eleetrical Onder. 


GENERAL DESCRIPTION 


|, The Control panel receives the power input for the equipment from the 24 volt arcurnulator and the 60 
volt alternator, and distrilutes it to the various units, Tt also includes the carban pile Voltage Regulator which 
canines = possilile variations in alternator speecl and output, and maintains the output iia between 

and wots. 


2. The regulating action of the units brought about by eeeeeT varying the alternator held excitation 
to compensate for change in output, The exeter held supply obtamed from aircraft accumulator has a 
spring-loadeel carbon pile connected in its postive lene, - fesintance of the pile can be varied by altering 
the pressure which i applied to mt by the spring, 

+. There are two types al Regulator in une — Type ” EF” and the later typ “BHO Wath both typen a 
portion of the alternator output 1 reetthed and applied to the Regulator, Each of these brings about the vanable 
carbon pile pressure in a different manner, and is deserted in detail later in this. chapter. 

A variable resistor, Rl, app. 300 ohms, is melded m ane lead between the rectiher and the solenoid. Apart 
from providing a certain degree of voltage adjustment, the value of this resitance is much larger than the react - 
ance of the solenoid, anc. asa result, jt helps to keep the total gmpedance of the circuit canstant. 


4. An adjustable link tn ane of the taput leads from the alternater provides o choice of connections — 
one direct and two via CS and Co. These are power facter correction condensers, and allow adjustments for 
any of the alternators produced for AS.V. work, (C6 is required for type “ AR," and ” ARV ™ alternators. 
No series condenser is required for type “ OH." 


5, The input leads from the accumulator are led through the RF. filter bow which incluces four RLF. 
chokes, LI, 12.3, L4, and four condencers C1, C2 C3 and C4, “The filter box effectively prevents RF. inter- 
ference from reaching the remamder of the aireralt wiring. 


6, There are three power outlets [rom the Contval panel, each supplying 80 volts AJC. and 24 volts D.C, 
for the various units of the equipment. AS amp. fuse is included in each of the M0 volt crrenites, 


7. A switch S), mounted on the front panel, is inchided in the cireurt of the 24 yalt-sapply to the exeiter 
held col of the alternator, With this ewitch turned off, there i no excitation, and no output from the altern- 
ater. 

ln addition ta supplying the current bar the alternater hele cul, the 24 volts-D.C, iv used to drive the rt- 
cerver switching motor and the blower motor in the Transmitter. 


CONNECTIONS TO CONTROL PANEL 


§. The chassis pneasures 457 16the inches wide, 72 ieches high, and V09 inches deep, A metal cover glides 
ower the chassis from the rear, and ia held m place by two locking screws. front pane! measures 9 priches 
wide by 7% mches high. 

The connector pockets are mounted in two vertical rows, one at the left with three sockets, P & Sl, 3, and 
53, and one to the right of this, conmsting of two, P & 52 and 4, 


9, The 24 volt input 1 connected to P & 5), a 2-pin socket, nearest the bottom left-hand comer of the 
front panel. Pin | (negative) and. pin 2 (postive) are used for these leads. 
The lower socket of the par, P & S2, has 6 pins, and connects the alternator, Pins 5 and 6 ave connected 
to the exciter held wineling. Pins | and 3, wid pins 2 and 4, ore connected in parallel as a single pair to carry 
the 80 wolts A.C, ingrut, 
three remaining sockets, P & 55, 4, and 5, have their commections im parallel, so that they are inter- 
ee Pits Vand 2 are the 80 volt connections, and ping 3 and 4 the 24 velt connections. These are 4-pin 
ets, 


(0. There are six 5-amp. fuses mounted under the removeable fuse panel, The top three are connected in 
the BO volt circuits of P & S3, 4, and-3. The remamder ore gpares. 


THE REGULATOR — TYPE “E”" 


I). The only component in the Control panel sai hes need adjustment is the Carbon Pile Regulator. 
The or tigural AUS.N. sets were fitted with Type oy ae Rep tor, which bias now beet su perseded by T “8H.” 

i Type “ E™ Regulator is made up of two sections—{a) the carbon pile assembly, and (b) the anlenaid 
assembly. 

The solenoid supplied with rectiied AJC. from the selena rectifer, |i has an ifon tore, one end of 
whoch i threaded into the housing, and slotted ao that it muy be screwed slightly tn and out of the solenoid. 
The core is provided with two locking screws to hold its adjustment when finally set. 

An iron armetore in held in place hy a spring se that it is almost touching the solenoid core, being separated 
by asoall air gap. In this position, the armature iy attracted towards the magnetised core in appositien to the 
arias, the attraction heing greater or lets according to varialions in the amount of current flowing through the 
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REAR VIEW OF CONTROL PANEL AND REGULATOR 


SOCKETS 
CONTROL PANEL AND 


REGULATOR 


CARBON PILE 
REGULATOR 


Fig. | — The Regulater shown in thi photegranhis type “detailed below. 


ADJUSTMENT DETAILS FOR TYPE “E" REGULATOR 
Core ad) usiment * — 
Locking Screws fo LOmMpression 


\ Jf. =r PINE 














| — End View 
Frant View ( Wik €over removed |} 
Fig. 2a — Shewiny core adjustaien! for voltage. Fig: Zo— Adj ment to pile rarely jeded, 
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AS.V. CONTROL PANEL — VIEW FROM THE FRONT 


7,2 eS 
be ae | 
ey 
a ee ee 


os 


eee 


Fig: j— English sachets are fiited fo the eeaif sheen i the ohove phofegreph. 
CONNECTIONS FOR A.S.V. CONTROL PANEL 


Fuse ha WEL 
Pe 


SF) 


Gece AS 


ae 


Pa Se 
Ee holt 
Switeh 


Battecy 


a 


Fig. i Showing details of sockets for Control Panel. 
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CIRCUIT OF CONTROL PANEL AND REGULATOR 
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Fig. 3— The poe ctl af the Conti! Posed, tiny fur ait gustav. 
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Should the alternator speed and output fall, the armature is not strongly attracted to the core, anc the 
pring exerts greater pressire on the pile. This decreases its resistance, permitting « higher current flow and 


a higher field excitation, which automatically increases the alternator output. 


ARMATURE ASSY. PILE SUPPORT 


\ 


FIELO MAGNET ASSY. oe 
\ ; hi ‘ 








= ao 
A a TS =p | 


i Seay a (ae 


i li Naina diecnst a j 


Se beet 
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. ' aT Ta 
a 
F 





ISET EACH SET ELE, 


CARBON WASHERS (NoT LESS THAN 76 WASHERS) 






SPRING SUPPORT (‘| ) 


Fig, 6— Cros-section of Reguletter Fupe EL, Spring Support, 3, Cerium Washers of the Pile. 3. Spring 
Washer, 6, Locknul, 7. Cover. 8. Non-removeable uf. 9. Spacing Wawher. ||, Pucking shim, 


Regulator Adjustment — Type “E™ 

(2. There are two points. of adjustment to the Regulator umt—the core “A” of the solenoid, and the 
plig Be" at the end af the pile. A position for each will be found which gives almost constant output under 
operating cond)bons. 

When the control panel is first put mto service, the output voltage should be checked. Normal operating 
eee should wot re hogher thon @) volts, or deop lower than 79 voles. Uf it does, the Regulator will nase 

yustrnent. 

Because of the high (reqiiency of the supply, a thermal type meter 14 tecommended for checking thin-valtage. 
Ik a rectifer type meter ia ured, it chould indicate 89-5 volts io correspond with an RIMS: value of 60 volts. 
Under ne circumstances should « standard moving iron meter be used. 


13. The nérmal procedure for voltae adjustment is as fallows— 

(a) Slacken the two lockmg nuts which held the core adjestment A” uiiny.a short handled serewdriver. 

(bh) Riatate the core clockwise to reduce voltage, and counter-clockwise to increase it. Only avery ernuill 
movement it needed to give quite a large change in yollape 

fc) When the voltage has been adjusted, telten the leckiny mits. 


I$. 0) this adjustment dues nol give correct voltages. output, and remuilation, it may be hecensary to tenet 
the preweure on the carbon pile, This is done by means of plug” B", 

Vioreover, when the Regulator hue beer irs eperation fer 150-200 hots, the voltage will nige qwine to 
shrinkage of the carbon pile, If this is found 'to be the case, avery slight adjustment of pluie “A” will bring the 
vulienien ack hoe ihe cavern! value, eco Val the ford sefting will ance mone be within the ringe of the cote iacrbiccrietrity 


15. In the case of a Regulator badly ont of adjustment. it may be necessary to reset both the core “A” 
and the plug BO to restore it to nepmal, Satiefactory operation tw obtained when the voltage variation ja nul 
greater than J volts between minimum and maximum loads. For the purpose olf adjustmen!; nungminy load 
can he repreeented hy munnong the equipment with only the Transmitter Ant alicht, and rreedieniin bine! 
with the Transmitter, Receiver, and Indicator unit all im operation. 

The procedure tu adopt is os followa— 

(a) With ouimuci load, acl jet the core “UA on the solenoid until the aliee hater supplice Sl) vole AAC, 

to the equipment, : 

(kh) Apply mesximuim load. “The ALC. imput will probably decrease. Adjust plug "B™ on the carbon 

pile wate! the input agam reads BO volts, 

tc} Apply mmimum load, and once again'adjust core “ A 

(d) Apply maxinnm oad, anel if necessary again adjust core B 

(ce) Continue the operation until the voltage remains within limits under both conditions. 

Once the unit has heen adjusted in this way, the plug “ B" should rarely call for attention, Any slight 
variation which might occur should be comperated for by the adjustment A", the care of the solenoid, 

The plug B" iz threaded. intoa slotted block. A small locking screw ia provided which rust be 
nec peni off before adjustments are made. The lock must be tirhtened after each alteration ta the set iru 
ot the plug. 


aT 


ie 
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Fig. 7 — General ore af Type” 4H” Regtelater. 


REGULATOR TYPE 8H. 


15, The twee "BH" Regulator serves the same purpose al does the type “E" i that it beings about a 
variation in the pressire applied to a carbon pile wired in series with the exciter held coil of the Alternate. 
lis construction, operation and adjustment are completely ditterent. 


lt stanes ona metal base underneath which are mounted the metal rectifier and the tapped swamp resistor 
Ri. Connections are made to two terminal liaxes on the top of the base—one for the 4) wolts circuit, and ane 
lor the 24 volte carcuat to the Alteruater, 


l6. The variation in presure on the carbon pile w obtamed by movement of a potor between the pole 
prises af a stalor, the magnetic field of which @ coritralled by the current flowing through an exeiting coil. The 
rotor ix of aolid metal, and has two poles which normally would. be attracted by the poles of the stator, causing 
it to take up a horizontal position ot fight angles to them. 


lt w prevented from assuming this position by the resistance of a tension spring. ‘Thos spring is hooked 
to al metal strap attached to the pilt: aperating crank, which is mounted al one end of the rotor synirurdlie, Alu 
attached to the crank, but ofa drferent centre from the rotor spindle, id one end of the carbon pile, the other 
end of which js fixed as explained in para, 17, 


The exciting coi! wound on thie stator is fed with D.C. from the rectiher whieh picks it up from the 64) 
volt Fa rit: of the altémator, "Thua when the alternater is switched Gilt, the current through the exculang cot 
canaes the rotor to turn, extending the tensian spring until a state of balance i reached, at which it remains 
elationary. 

The mavernent ol the rater causes the lower end of the pile he wire to the left ard dewrrwhreda, rolrasts 
some of the preeeure-and increasing its resistance, Thor resustance being in series with the Alternator 24y, D.C, 
held supply controls the field excitation, the A.C. output, ard also the ene ryization of the stator coil. Thus 
il ie the [hs latice between the rotor movement, jptle fenstanee, and stator coil ehermuzation which Rover ie the 
Regulator operation, 
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Should the Alternator epeed mereaseé, its output mises os 9 reault. A higher voltage is tectihed and fed to 
the stuter enil, and the rotor poles are more stronely atiracted to the stator poles, “This mereased wttraction 
causes the fotor to meve iri an anti-clockwise direction, aod lowers the Pressure on the pale. The ile festance 
increases, the current fow through it te lowered, the held energisation of the Alternator falls, and ite A.C. out- 
put is reduced to the normal value of BO volte. 


Canversely, if the Alternator spend decreases, the stator coil energization i reduced, the rotor tHe ¥O in 
a clock-wise direction under the epring tension, “ane the pile pressure is therefore greater. [ts lessened resistance 
allows higher ener mation of the Alternator Fielel, a a higher A. voltage output to conyppensile lor its 


uced speed: 


17. The end of the pale operating crank is connected to the piston of a“ cash-pot ” with an adjustable 
air-release valve at the top. The diash-pot damps out the movement of the crank, and prevents hunting of the 
roter action aa the Regulator ype rates - 


In order that the resistance of the pile should commence from a standard “ relerence value,” the pressure 
tipon it when the Regulator is inoperative us controlled by a loading spring. This in connected between the 
frame of the unit and the pile lever, which is ye at the opposite end. Press Sure 18 applied to the pile through 
4 ils mounting at the centre of the pile lever, The gap adjueting werew ip set eo that when the tensian 
see hss y compressed the: pile, it lifts the pile lever just enough to provide a gap of D015 inches between 
the adiusting: acrew und the Invar steel vertion! rod just below it. 


Under these conditions, mas the pile loading sprig which seis the initial pile pressuee, and this ts: adjusted 

so that its resistance ie not greater than 2 ohms, 
Once the regulator begins to operate, however, and the rotor revolves, it hit bowers the pile lever wntil the 
adjusting screw comes hard up against the Invarosteel rod, Onee this occur, and it docs #0 almost instantan- 


conaly ax the gap is very small, the only function of the piltt loading eprine is to hold the pile lover stationary, 
while the pile pressure is varied from the bottom by the movernent of the rotor. 


18. When the regulator j Win operation, the temperature of the exciting coil tises, and the heat ie tranumitied 
Wigome degree to the entire unit. Tp the caee of the coil, ah increas in temperature hrngs about a small increase 
in resistance, which would upset the accuracy of the Meguletor unless r 


Correction 1 applied by suspencing the tension apring froma bi-metalhe strip, which bends-slightly ox the 
tarnperature eres, this applying a little extra tension on the sprmg, an and therefore pressure onthe pile. 
lowers the pale restance just shougi to allow extra energization lor the Alternator held cil to compensate ler 
the reductiin-in current through the atater eoil. 


The Invar steel rod has an extremely low temperature co-efficient, so that its expansion with temperature 
rise is neglible, and the wap remains constant at all times. 


ADJUSTMENTS — REGULATOR TYPE “4H” 


The initial adjustments to the regulator are made at the factory. 
These mehade ; — 
(a) adjustment of the gap to 019 incher, 


(b) adjustment of the pile loading sprig to give a pile resistance of not less than 2 abun. 
(c) adljuatinent of he teasiony spline, 


(d) setting of the dash-por adjustine screw te give the correct degree of damping. 


kal I the voltage trom the Reguintar déea nor fall within the limite of 79—S8) volts, should be adjusted an 
ollows — 


(no) Wath the generator af rest, set the gap ad posting screw on the pile lever ta provide the correct clearance 
(O0LS inches) between the xerew aod the top of the [nvar steel rod. A feeler gauwe Tor thie acljunt 
ment will be found clipped to the base of the unit. Under these conditions the pile resistance should 
not be greater that 2 ohne, 


Cob IF the voltage under loud i greater then 4! or lower than 79 valts, the only adjustment necessary i 
to move the slider on the variable resistance m the base of the regulator, 


(c) PF the Requlator action has a tendency to hunt, the dach-pot adjusting ecmw which controle, the aur 
release valwe should be react itil the required amount of damping: | is obtained, This adjustment 1 
cnitical as tea much damping may hamper the emiooth operution of the remilawe. 


Should the resistance of the pile be other than 2 cline when the wap has been correctly yal, the lenston of 
the pile loxding screw may be altered from below by foesenme the luck muah ane rotating the slotted screw whieh 
oe the lower end of the spring, The lock muta must be tightened again when the correct setting han been 
uh 


The pile loading spring:and the resittor R| beneath the base should rarely need attention except when the 
ale or recther has been rep 
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CHAPTER FOUR 
A.S.V. RECEIVER TYPE AR301 


General Description — The Circuit — Receiver and Indicator Unit Power Supplies — Connections 
and Controls — The Receiver Switching Motor. 


1}. When the reflected tramermitier pruilsesartive at the wtcralt, they are pt ere ue by directenal aerials 
and fed to the Receiver. The Receiver amplifes and rectifies these mirate plies, they are presented to 
the operator as an indication of blip on the CART, trace of the Indicator unit. 

Aa the the vertical trace of the [indicator represents a definite distance — (44, 9, 36, or 90 mules) — the distance 
between the blip und the start of the trace represents the cistance between the aireralt and the reflecting object. 
For instance, a blip appearmg half-way along the 9 mile trace would indicate an ohyoct 44 miles away. 


= SWITCHING 


2. The ‘Searching and Homin aerial systcms each consist af Twin clirectional aerials, with their ahah ot 
pe ‘k-tup te port and to starboard of the aucrait. The direction in which the object lies is indicated by com- 
between the amplitude of the imdications from ane side of the arerait with those from the other. 
Peieution from the part side appear on the lelt, and those from the starboard on the right of the vertical trace. 
This is uccomplished by switching the Receiver, input eireuit rapidly frarn port te starboard acrials, and, 
arratwed in synchronim, the output circuit is ditched teen ane C.R,T. deflecting plate to the other, The 
two notary nwite ben used are mounted in two banks directly on the housing of a 24 volt DC electric motor, 
and are actuated by two cams fixed to the motor shaft. justiments are provided so that the sections may be 
perfectly synchromacd (sec por, 23 
The exact speed of the moter is not important, as long as itm sufficient to prevent any Aickening of the 
C.R-T, trace. 
3, The ASV. receiver ECS )) valves, inc the rectiher lov its high tensupn supply, lt ts complete 
on one chassis with the exception of the gain control. ‘Thin is mounted on the Indicator unit eo that it may 
he grouped convermently with the other operational controls. 


4. The-power auprly for the C.R-T_ in the indicator unit ii also mounted on the recerver chassis. 
REQUIREMENTS OF A.S.V. RECEIVER 


4. The main requirements of an ASS. recerver are — 


i Low nome lewel, 
High any liftcations, 
(c) A wide intermediate frequency channel band width. 
‘3 A 8 impedance output. 
2) Stahility and rugged construction. 
ff Ability to operate under all climatic conditions. 
@) Excepti short time cotstants in the circuits concerned 
to handle short. steep-fronted p 
heterodyne circuit is used. There are two — frequen cas 954), a triode mixer 
cgay it cee eeeillator (955), lowr intermediate Irequency ampli fer (ACT), en] and a 
cat ollower ouipul stage in Connex: e intermediate wency is 
hele folles sage (GACT triode ted), Th ae ee 0 
Standard valves are-unsurtable for ASV. Recovers because of the high frequencies used. The Ae heey 
type sere? are eee in tuned input circuit became of their low interelectrode capacities, high input 
oan on transit time, and easier connection with short leads, The GAC? valves are sised 
al tk ‘tiainly because of their high gain at 30 me. 


6. The use of two RF. et agers together with a Woltage § mm the aerial coil due to the anbo-trans 
former effect provides a maximum gain of about 35 db. tal: the mixer stage. ‘This gavirh s valunble 1 in obtaining 
a high signal-to-noise rabo at the grid of the mixer, thus to 9 preal extent overcoming miver noise, atid allowing 
the mer valve to operate-onder more satisfactory conditions. 

A, toode tc used ax a mixer which, maiily owing to its low grid si and low gain, atill further reduces 
noise level. The oscillator operates 30 megacyeles lower in frequency than the frequency of the mput circuits. 


7. As the Reeewer is handling sige wives, it js estential that a wide-band LF. chammel be used, 
Thin bandwidth to obtamed by unig high Q coils in the intermediate pe transformers, damped by low 
resistance loads in the g anode circuits, « practice whith ee ly a fattened response curve 
for the [.F. chanel. The gain of exch stage is reduced c ace anil lever stages are required 
to provide the ‘dr amplification, The actual handwiith is ae as ‘3 megacye 

Because papidly Pies pulses af such a short durition ate involved, it is necessary that the time constants 
of all circuits these pulses should be short also. Otherwise paralysis might occur due to the fact 
that the circuits wou 1k have time to discharge in the very short timc interval con pu 


8. The output valve @ a GAG? connected: os a triode, and used as a cathode follower. As thie Receives 
output must feed a Lerrnggt at cootial cable connected to the inechieater Unt rican) jome distance away, a 
low impedance output is essential. The impedance of a normally loaded valve is omech too high for conection 
to a relatively high-capacity cable. if 2-3 microsecond pulses ate to be handled without foss-and distortion 


of the wave fon. 


9. The cathorts follower has ne anade load, the load resister berg connected between cathode = epoae, 
Linder theae conditions, there te virtually 100% negative current feedback, which rae the a 
mately to umty, The care impedance, however, 18 extremely low (for practeal purposes aan lo. LGn Gm), 
and due to the fact that the cathode voltage " follaws" the-end voltage, the effective gril input resistance 1 
much higher than normal. 

sini this method of coupling, there is virtually né mutilation of the pulses with the lengths of cable waod 
in ASV. installations. 
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THE CIRCUIT 


The Receivers used in Australian A.S.V_ equipment ate made hy His Master's Voice (H.MLV) and A. G. 
Healing (A.G.H.), There are a few slight differences between the two circuits as well es in the-actual construction 
—for instance, the H.ML.V. receiver employs parallcled resistors im somy cases where the A.G.H. receiver does 
vot. This has made it necessary to include a-complete circuit for each Receiver to avoid possible confusion. 
The maker's identification mark will be found stamped on the left-hand side of the chassis. 


The numeration af components in the following paragraphs cefers to the A.G.H, circuit, although no 
difficulty should Geiwnguniacee ax wcatien eginaponiag components in the H,.MLV. circuit, 


10, The jnput connection to the Receiver is made to a tapping on the serial tuning coil L1, which isin, the 
pid crcait oh Vi. Theigted iochatonces, 1.1, LS: get Elhate ined tothe sacoe Irenineney. acal hove aie 
ass cores by which the circuits may be aligned. Resistors R} and RE brpaees with Co one near 

bias for VI and V2. Sercen voltages are fed through R2 and R4. which form decoupling etreuite with C3 und 

The vereea cirtuit 1 fed from high tension through R33 and R34, with C4 and C54 providing for hee Vi 

coupling, R39 isa bleed resistor to ground, 


The RF. Chokes £4 and L7 with decoupling cireuits R35 and C8, and Ré and C9 comprise the anode wir 
cuits of Vi and V2. C7 is a bypass across high tension, The R.F. Chokes are termed * quarter-wave ~ cho! 
they are designed po-that with onc end bypassed to ground, and effectively at ground potenthil, the other od 
offers a high impedance to the citewit in a manne? sitnilar i. that of a quarter-wave tranamiasion line. This 
method of feed allows the highest practicable voltage transfer to the following arid circuits. V1 i# coupled to 
V2 through C6, and V2 coupled to the mixer V3 through C15 5. 


The Ro teamed ectratee VA Maced Bas ae Coles. ree wean Hartley cirewit, Po eas 
the taps inductance, and C13 the tuning condanser. The grid condenser is C14, and the grid oak ie made 
0 and RIOA it series, The junction of these two resistors lorms « handy point from which portion 
oon oscillator grid voltage may be moasurediay m chock of oscillation without seriously allecting the operation 
of the-oscillater, Anode voltnge is obtained through R9 and R5, C8a octing ay a decoupling condenser. 


Vine peat eatin dlcy eligi pec Shab a Auge upbtcra Dupe ogra and a | 
shielded to prevent tadiation and unwanted eiaa into the remainder of the circuit. The eo 

to a tapping on coil 1.10, selected so that the oscillator itd voltage saws. exceeds the maximum signal ingot, 
but avoiding too high damping of the tuned circuit by the coupling lin 


‘The mixer valve V3 ae an extra bypass condenser oes (7 at “WI nits acroay the blament leads. “This 
valve is handling three fy ae are oscillator, and intermediate frequencies. C17 is included 
to provide @ low reactance eth oh at 0 me. 4 the same eae, all decoupling condensers m the LF. circuits 
are much larger ia capacity than those in the input frequency circuits. 


‘The LF, amplihers are almost identical. Anode i resistors are R12, R14, RID, and R24, decoupled 
by R7. RIS, RIB, and R23, and C20, C24, C30, and C36. The condenser CI8A (> pl) provides a low 
Feactince path for signal and oscillator frequencies without greatly affecting the 30 me, intermediate frequency. 
Thus it reduces unwanted RP energy entering the 1F channel. 


Renstor RI bypassed by C18 provides bias for the mixer 3, which operates as an anode bend detector. 
V5, ve we ae two bias resisturs, R16, A and RIE of 300 ohins ach, and R15, R20, and R25 of 30 
ohins each. The 30) obens resistors are b €25, C31, und Cal, hut the 30 chins resistors: have no by- 
pass, They provide a small etn beh bel to ptabilize the LF. sages. and reduce Miller effect, 
due to the effective variation of grid-anode sey with changes in gain. An additional precaution is the m- 
clusion af R45 and R46 in the grid leads and V8 as parasitic suppressors. 


Condensers C21, C27, C33, and C43 ewiple anode and grid cireuite with tuned putea LI2, L13, 
LI5, and Li7 pies to 30me. ‘The 5,000 olim anode resistors are effectively in parallel with their respective 
inductances, and their damping effect provides the exceptionally wide bandwidth required for the LF. channel. 


A gain control is inelided i the cathode circuits of V5, V6, and V7. Ib consists af & potentiometer RAS 
in series with R46, mounted in the Indicator Unit, to form « voltage divider across the high tension. The volt- 
age deop acroxs R45 may be applied positively to the cathodes to provide extra bias and reduce the total gain, 


The final LF. amplifier V8 handles considerably higher input vol thart the preceding stages, To 
prevent overloading m thin stage. a higher awode voltage is therefore applied through the RF, choke L20, and 
the Ree Ce eUAe R29, R3). C47. and C49. The resistor R47 damps the 30 Me. R.F. Choke 120 to prevent 
resonance peaks causing inetability. Bias is provided by R30, which ix decoupled by C48, 


The serven voltage for V5, V6, and V7 ix obtained through R17, R22, and R27 bypassed by C26, C32, 
and C42, V8 has a decoupled screen cxcuit in R32A, R32, C49A and C49B, 


The second detector isa duo-diode of which only one section is used, Condenser C50 leeds the in 
te the tuned circuit L21. "The tpt fed through «lad a her cincuit commie of to 30 30 me. RF 
ea 124.0 bypass C55, R43, RH, and C65, Two small condensers C53, and C55a provide « low 

pent for gene or oscillator frequencies which may still be present in the mutput. C4 
efaretice circuit of VIO, which is connected as ¢ triode. This valve is the cathode follower 
output valve. R37 being the cathode resistunce, and R48 a parasitic suppressor which in same cases is inchided. 
Condenser C59 ie the output blocking condenser. 


The output from thin condenser is fed through a shielded cable to the switching motor which in tarn leeds 
it to the Indicator Unit's video amplifiers. 


by er circuits of all valves are fitted with RF, chokes to prevent RF. currents entering the 
pee pass condensers to keep filament leads at ground potential, The chakes are f2. 13 16 
Lin 14, LIGLI9. 122 122, and L26, with the condensers Cl, C10, C inc CITA, C19, C29, C35, C45, Ci, ‘Gs: 


and 
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A.S.V. RECEIVER — VIEW OF FRONT PANEL 
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Fig. |— In néw! Recetoers the Multivibrator Switch and Aerial Swaitel ae einitiedd 


FRONT PANEL CONTROLS OF A.S.V. RECEIVER 
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Fiz. 2 — Piasram of a new type Receiver shoning details of sockets 
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CLOSE-UP VIEW OF OSCILLATOR COMPARTMENT 





Fix. 5 The awtilator section abet the choaats bebirred the Frome panel, 





Fig. +— Top chau) cf uence wonwne foe! andl wetelwre ernie The ON? aloe te the eoper left fend comer 
doc nef appear in wew! Aoceioers, fy due course if will he remoned fram ali! Recerver: 
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RECEIVER AND INDICATOR UNIT POWER SUPPLIES 


Vi. The receiver requires a D.C, high tension of 300 volts and « 63 volt A.C. supply for the filaments 
of the wales. These are supplied from the power transformer, which delivers 300 volts te the anodes of the 

SVAC. full wave rectifier. Smoothing ie-carried out by a filter choke, LIS, of 3 hennes. and two <5 mf, con- 
densers, C37 and CA0.. The supply hes a current rating of 150 milliampa. 


12. The 1450 volts D.C. wired by the cathode ray tube of the Indicator Unit is also supplied from 
the Receiver power transformer, A hall-wave rectifer circuit mused with an 879 valve. “The supply is smoathed 
with two “0! mf. ctindensers C38 and C39, and a 100,000 ohins resistor RZ8, 

The transformer is mounted juat behind the two rectifiers on the rear left side of the chassis, 


CONNECTIONS AND CONTROLS = 


3. The power tut crannies and the connection to the Indicator Unit are made via to sockets al 
the top left-hand comer a ing front panel, “The extreme left-hand socket. P & 51, has 6 pins, and carries 
the power connections for the Indicator unit. Pin 2 is connected to one of the 25 volt filament leads for the 
CRT, Pin | is the second 2°5 wolt filament Jead, and also makes the negative 1450 volt connection for the ‘CRT. 
cireutt. Pine 3 and 4 are the 6:3 volt flament connections for the receiving type valves, pin 4 being grounded 
to the chaasis. Pin 3 connects the 300 volt positive Ingh tension for the valves, and pr 6 m Te to the 
Gam contral, which is mounted on the Indicator Unit front panel. 

The second socket, P & S52. has 4 pine and is the input aaee from the Control panel, Pina | and 2 are 
connected to the 80 wolts A.C., ane pins 3 and 4 to the 24 volts D.C, 

leunediately to the right of these eockety wae the conection for the multvihrater lead to the acral side- 
to-ae switch, made via a 2-pin socket, P & S9. Just below and to the Cah af this socket was the three position 
switch for the multivibrator. An the multivibrator is not Wow used, latest Receivers omit both socket and switch. 

Grouped at the right hand side of the panel are ane Pye coaxial sockets, P &53,4,5,6,7, and 8. The first 
two from the top are coloured red and green. Red ia the input connection for the port aerials, and green 
the starboard aerials. The four remaiming sockets, twe red and two green connected in parallel, are the output 
sockets for two Indicator Units should two be used, red for the pert or left-hand andicatons, and green for 
the starboard or right-hand indications on the percen of the Indicator Unit. 


15. Near the bottom of the front panel, under a removeable cover, are three trimming adj ustrrverit lor 
aligning the aerial and RLF. ae These are:in the form of three slotted screws, provided with loc rings, 
and their adjustment changes the mductance of the onile hy varying the position af Be dires running through 
their centres, “he oucillator frequency may be varied by a variable condenser operated fram the front panel. 


16. The chassis layout hav been arranged for casy recognitrwen of components-and easy servicing, The 
LF, cans, which provide shielding between the stages, clip into place, and anes further secured by a spring 
guard. ‘Great care should be taken when replacing these to prevent accidental damage to wiring and components. 

The BF, stages ave located atthe front of the chassi, under a shielel can held in wie by 6: ring chip. 
A shield algo covers the oscillator ¢tage, located above the chassis behind the front pene Special tools for 
remmovan the LF. cans, and for alening the trimmers, are found clipped to the made of teu left-hand ftcle 
miece al the chassis. 


17, The creurts of the receiver are aligned as follows :— 

(a) Switch on the equipment, and adjust for a clear, steady echo or blip trom some mear-by object. 

(b) Set the tuning control on the front pane! until the largest echoes are obtained. 

(e) Adjust the trimmers the front panel with the special tool until « peak ie found for each, ax 
sidscated by @ position fl Teh no funther improvement can be made. ‘This sitet should also 
give hest noise indication if the receiver is correctly lined to the Transmitter frequency, Best results arc 
obtained: with the gain contral modzrately advanced, Too much gan will give too strong a noise indication 


and may cause confusion om obtamuing t . ips. 
When setting up an A.S.V, installation, particularly when a Receiver or Transryutter has been changed, st 
6 essential to certain the receiver is lined to the exact frequency of the Transmitter. The setting of the 


human contrat which wen the highest nome medication on the CR. Screen ahoule cotncithe wath that which 
yea the largest echoes oF * blips, “TE the blips are strongest with the receiver off tune,” obviously the 
full ee nmitivity a the receaver is not bern whitiecd. 

Should this be the case, firwt tune the receiver for beet reception a! some permanent echoes or blips, die- 
regarding for the moment the comparative atrength of the noise indications, Redwee the gain control till the 
blips are about half-an-nch long, and adjust the aerial and R.F. trimmers until once again they are brought 
up to the greatest possille strength, “The noise indications should have incremved at the same time, antl both 
noe and blips peak at the same ences the trimmers. The full scnsinvity of the recerver is now occurring 
_ the same frequency ay that of the Transmitter, and a: a result, the equipment will operate at its highest 

ciency. 

Should it be necessary temporarily bouse-a receiver not lined exactly ta the tranamitter frequency, the turing 

control ¢hould always be set to grve maximum amplitude of the blips, and not of the nome level. 
will not be as large ie when the: receiver und transmitter are correctly lined up, but they might be lease altogether 
mi somnie cases, if the receiver 1 9 with the control set to give highest none lewel indications. The 
recerver should be re-adjusted to the traratnither frequeney aS SOOT as cIrctuinstarices wall permit. 


[PAGE FIVE| 


A.C.D. 2005 (2) CHAP, 4 


IVER 


“i 
= 


UNDER-CHASSIS VIEW OF AS.V. REC 
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New recefuers do not hace the relay Lv, 


and VII is ovnitted cx these are part of Wie renlti-vibratar citeand wot race used. 


Fig. i — Showing layed and pasilion ef matt Recetver corres. 
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CIRCUIT FOR ADJUSTING SWITCH CONTACTS 
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Fig. 6 — Haw) a continuity meter ix ised to cheek aertch eontoet alignment. 


THE MULTIVIBRATOR 


18. to order to make full tse af theavadable pore whule searching, arrangements were made in the case 
of some aircralt to switch the “Tranamitter output from port to atar transmitting acrials, so that only one 
af them was operating at the same time. This system, however, was rather unsatiefuctory and! was eliminated. 

AID ALMLY. and early AG.H, Recervers however, still have the multiwibrator circuit incorporating a GN7G 
valve, a relay, and the two pin docket and selector switch on the fromt panel. Inthe later model A.GH. 
Receivers all the component parts of the multi-vthraior citouit, except the valve socket hays heen omitted, 
HLM.V. Recervers are no longer being produced, 


THE RECEIVER SWITCHING MOTOR 

19. “The switching moter which changes the Receiver input from port to starboard aerials; ond the output 
from one CRT. deflecting plate 16 the other, is mounted near the centre of the receiver chassis, 

It comprises an electric motor, driven from the 24 wolt wreraft accumulator, and two switch sxctions 
mounted directly on the tiotor housing. ‘The switches are operated fram the motor shaft by an extensson piece 
mourited eccentrically upon it, A small ball rece im each section-is fitted inside an insulating ring and iv held 
on the extension shalt between two spring contacts and their contact pillars. As the shalt revolves, it moveu 
the race hadily from side to side, because of its eccentric mounting, This rnovement lifts the springs away fram 
their respective pillars once for each revplution, Two aerial input sockets are provided, one for each of the 
contact springs. “The pullers are both connected. to a third socket leading to the Recerver input. Thus the 
pillars are connected alternately to each of the input circuits, The insulating ring iteell does not revolve with 
the shalt, so there is very little frictional wear on the contact springs. Actually its movement between the 
epringy causes jt to revolve slowly in the opposite direction te the main shalt, and the wear which does occur 
is due matty to this fact. 

Some switch motors do not have an insulating ring enclosing the ball race, but have instead, the siting 
contacts insulated at the points of contact with the ball race, 


Adjustments to the Switching Motor 

2p. Adjuntments to the switching mater may be required far two reasons — (i) to preecrve the correct switch- 
ing telationship between the two contacts in each ewiteh avection, and (ii) to maintain synchroniam between the 
aections: themselves so that Aerial and [nclieator circuits are switched at the corree! time, 

21, Belore any adjuttments are made, it & aclvivable te clean the contact springs and pillars. To dismantle 
the switch for-cleaning, remove the screw on the end of the shaft extension, and lift out the ball race. Loosen 
the clamps holding the switch sections together and lift out the upper bank. Remove the insulating sleeve and 
the second ball race from the extension shaft, Clean the springs and contact pillars, preferably with pure 
carbon tetrachloride, taking care not to spall any find mto the moter irs, 

_ The contact springs of the bottom section may now he adjusted. The top section is then replaced and 
adjusted in the same manner ay was the bottom section. 
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CONSTRUCTIONAL DETAILS OF SWITCHING MOTOR 





Insulating ring and 
ball- race mounted 
eccentrically on shaft. 





Fig. 7— Detailed drawing showing exsential companents of Switching Mator. 
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Contact Spring Adjustment 
22. Exact alignment of the awitehes heat be carried out with the aid of » CRO, An alternative 
method ts to use a Bridge Tester as describe in ACD. 2073. 


However, it ts possible to reach a satisfactory adjustment by using o continuity meter, such as an ohmmeter, 
to indicate when the spring contacts open piles. aay Any motors a@ badly worn as te render this latter method 
mefiective are best returned to R.1. MU. UU. - eer overhaul 


The circuit to be used when adjusting contacts with a ty meter, is shownin Fig, 6, One terminal 
of the meter iv connected to the output aie of thee witch | a ma the other terminal iy connected to each 
e the input sockets in turn, asits respective contact ts adjusted. The lower or aerial switch section is adjusted 

iret. 

As it essential to see that both contacts whould never be closed at the same time, a lo degree crvier inp 
of dead-apot ia provided for each change-over, Thir means that, during this period, both aprings are 
clear of their pillars, In order that each contact should be closed for the same length of time, this deadspot 
must occur twice for each complete revolution, al an interval of 180 degrees. 


This pomt is made clear in Fig, 6, The contacts are closed_at B for |6+ degrees from points F to E, ane 
at A from points C to D, Both contacts are open from pomts E to C, and points F to D, This adjustment 
is made by rotating the insulation piece carrying the cantact studs, which saccld Lbipar tas upright. 


[f the screw which fits to the end of the motor shaft extension is left in place, | its slotted head may he used 
to indicate the dewree of dead-spot. and the a aie eomern OF ee ania eee ‘The circular edge of 
the metal housmng may be marked wath o scape to show the positions of the makes and. breaks as miclicated 
hy the cantimuity meter. Alternatively a length ot wire may be temporarily attached to the shalt as # pointer 
to mark out these pasitions more exactly on the edge of the housing, 


The upper or CRT, outpot switch section should be closed for approximately 160 degrees and open 
for 20 degrees. 


5S | of the S it I Se ti 


23. Synchronization of the switch sections may be checked with the continuity meter by connecting it 
to each section in turn. If it i possible to ase two Tisters, one connected to each section, more accurate results 
may be obtuined. Correct synchronization ia-achieved when the aerial switch makes contact just Baas the 
CRT.. and breaks contact just after it. It may be necessary to loosen and rotate the upper housme to achieve 
thin. “Thos inca that the contecta in the weral section are closed - a slightly longer period thai those of 
the C.R-T. section, This is-provided for eo that at no time will there be a noise indication on the screen without 
blips as well, as would be ser cage if the aerial switch mace contect'after the CRT. and broke contact before it. 


In practice, it is almost impossible to obtain perfect adjustment mee t once cir of synchronism, but 
accuracy should be possible ta ine a few degrees. About 2 degrees will ba sufficient oe lag on the 
make and break A acral switch section. 


Elimination of Common Faults 


24. Weak or poor quality springs will frequently cause bouncing, which ents pone co - 
springs and pullars on the “take,” ated as a result, lack of precision on tisdvvatiecs ee bl ei 
caret be shecrvec with « contimuity tester, as the switch revelyes too guickly wie pies tari is tn 
eperahon for the meter to fallow the contacts, A CORO, as the only inainument by whteh the action of 
bounce may accurately be observed. {f serious, however, its effects will be noticeable on the Indicator screen, 


Occasionally, metal particles may collect made the mput and Gutput sockets, ahort-corcuitng the centre 
contact pin to the frame. "This will be indicated by failure of the section concerned to S ter t sone coe ee t 
¢ondition on the meter, The remedy js to clean the sockets, The switch sections shou hal des 
and any small metal particles removed. 


li the insulating maternal on the ball race is of varying thickness, this will aHlect the period during hich 
the springs make contact with their pillars, as the ball race tends to revolve slowly icai'tee motor is vuaiee: 
Replacement of the ball race isthe only remedy. 


General Characteristics of A.S.V. Mk. II (Aust.) Switching Motors. 
Ident No. Power Requirements 


YIOF/S0151 50 watts at 24 volts 
YIOKB, 00003 50 water at 12 volts 
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AS.V,. INDICATOR UNIT TYPE Al 
General Description — The Circuit — Connections and Adjustments — Setting up the Indicator — 


Operating the [ndicator. 


GENERAL DESCRIPTION 


|, The function of the Inchcator Unit is to record the pretence ol reflected waves and therelore te prestnee 
of the obiect which hasreilected them.  [t receives and amplities the voltage output fromthe Receiver, penerates 
a linear vertical sweep to represent a dehnite distance mi miles,and combines the two on the screen of a Cathode 
Ray Tube. By viewing the indications on the screen. the operater may read off the dittance of the object from 
the aiwveralt, aad the general direction im which it fier. 


2. There are three mam sections of the ont — 

(a) The time hase orem of fi valves which generates the vertical trace. 
(b) The wideo amphier of 3 volves which amplifes the receiver outpat. 
tc) The Cathode Ray Tobe which provides the visual indication, 


3. The time base is divided inte Jour units centree| round four valves, V1) generates the neceseary saw- 
tooth wave form when energized from the tranemitter, V3 provides an adjustment for velocity and amplitude 
of the trace, V4 iia phaseinverter to provide a push-pull deflecting voltage, and V5" blacks out” the trace 
by preventing the (C.R.0. from operating except are the actual period of the trace. V2 and V6 are double 
diodes used as veltage limiter and DC, restarerss. In the video arnplifier, V9 and VIO are signal amplifiers, 
and V8 is a D.C, restorer, 

Vi, V3, V4. V9, and Vidvere 1852 valves with anode, suppressors, and screens connected togeller eo that 
they operute as triocdes. V5 mw an 1852 connected as u pentode V2. Vo-and VE are GH6 diso-dindes. . 


4. The time bage carciit is required to produce Jour differen! traces which will move from bottom te top 

of the screen in times corresponding to ranges of 41, 9, 36, and 90 miles. 
lhe propagation of clectro-magnetic waves takes place ata veloaty of 186,000 miles per second, Thus 
618 microseconds are required fur a wave wo travel one nautical mile, So the time tuken to peach an object 
miles away and return is 55:0 omcrascconds, Similarly for 9 miles, the time is 1-2 microsecinds, far 36 
miles, the time ia 448 microseconds and for 90 miles, the time ts-1'1|2 maeroseeonds. “The four traces there= 
fore, rinust: ae 556, (2. 44468 and 112 miccoseoonds to feprevent dittences of 44, 9, 36 and 90 miles 


en. the 


THE CIRCUIT 
Saw-Tooth Generator 


5. The saw-tooth generator Vio ie moti oscillator, le will operate only when supplied with a regular 
positive pulec from the tranemitter, This pulse is applied to the ond of VI threwgh Cl, and the crenit com- 
peewee of RI anrl ane half the diode V2: The diac secon acts as voltage lirater. [tw cathode 1 mantaned 
45 volts positive with respect to ground through the woltage divider RO and RJ. Positive voltages in excess 
of this amount applied to the anode cause the diode to conduct, and prevent any further voltage rise. 
the voltage applied ko the: grid of V1 is independent of the actual voltage of the pulse, 

The gid of VI given positive potential by the conpectan of 12 to the potentiometer RS and the bleed 


reantar R4. The eric being positive with respect to the cathode which is at ground potential, attracts electrons 
from the cathode. “The value of R2 is 2 megohime and the grid current it allows to flow is not enough to prevent 
a negative charge accurmulatmg on the grid, “This negatree charge almost balances out the pomtive voltage 
applied, leaving the grid approximately -3 volts positive with respect to J , 

The anode circu consints of the load resistor RS, und a three-pasition switch espnected te the. fixed 
et C3, CA. and to another awiteli celecting either C2 or a network consisting of R59, CIT, CITA, 


The positive voltage of (3 volte causes an anode current a Jittle Ingher than normal ty flow, so that there 
woo fairly lerge voltage drop acresa tho anode |oad resistor R3, This reduces the effective anode Vollage to 
quite a low fgure, The condenser (C2, C2A, Ci, of CH) in the anode crest m, of course, also char 
ly this anrmeant. 

When the positive pulse [rom the Uransirutier i applied to Cl, ity autiplitule ie hinted by the diode to 
abit 45 yolts. “The grid of V) euniot fae by this amount however, as a positive increase mm grid voltage causes 
an meteane in gtd current, a further collection of ¢lectrons, and a higher mesetive bias developed at the gre. 
aso result, This the former state of balance ie preserved, in which the value of the negalive bind 4¢ almost 
equal to the applied ponitive voltage. 

After 2-5-4 imicroseconds, the Transmitter ataps oxcillanng, and the pulse ceases. The positive voltage 
® immediately temoverd fram Cl. and the geil of Vit deft negatrvely mee by approminiately 45 eilte, the 
amplitude of the applied poialie woltate. Thar ie waffcient Iiias bev edad the ile and no further ged 
or anode current can How, 

The valve wall remain tn thin condition until the megative charge has had tine to leak away throuch R2, 
and reduce the bras toa wel Lage: which wall abee more allaw anode current to flaw, It cannot leak eway wa 
the valve while im its cut-off condition, xs the valve cireuit resistances are practically infinite. 

Aw soot ae the anode correrit cones, the voltage at the anode commences to fHse, its rate controlled hy 
the time constant of R3, and whichever condenser (C17, CI7A, C2, C3, of C4) happens-ta he switched into the 
circuit. The voltage will continue to Mee until the excestive negative charge haz leaked away from the grid, 
its bias reduced ir consequence, and anode current flows again, As soon as this happens, the condenses die- 
charges through the anode impedance of the valve, which in quite low new that ite orginal state has heen restored. 
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TIME BASE VOLTAGES. 
beets of Pulse : 7 
| Volrage to Ci GRID CIRCUIT of VI 
Transmitter pulse durarion 
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OPERATION of 
RANGE CONTROLS 
of V5 
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Too pasihve (90 mile range cur)’ S 
Correct (Exach value nor crifcay 3 
Too negatwe (Trace unstable) 


ETTING of SYNCHRONIZING CONT 





Fi = | — Graphs illustrating the operation af Palea-gensrator heal ae Ci sfiee, 
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Aw the time constant af the gid earewt i much ahorter then that of the anode circuit, only the frst portion 
ol the anode condenser’s discharge curve is used, and this ie esaentially linear, An alroort perfect sawtooth 
wave form ts therefore produced in the anode circuit of VI. (See Fig. [.) 

The selection ol anpede condenser values determines the time conntant of the anode circuit, and therefore 
the speed at which the anode circuit will become charged. The grid voltage adjustment will determine the 
actual grid time constant, being the time interval before whieh the anode condenser can. discharge. 

This is abways cide longer than the time recived for the longest range — | 112 merameconids, Too short 
a gnd time constant will not allow the trace to develop fully, and teo long a time constant will not stop the 
trace before the next pulse arrives, 

The control i the grid chreut is called the Synchronizing control. ‘Tlie output from V1 i: applied to 
the avid of the Range valve V3, through condenser CA. 


The Rance Valve 


6. The Range valve V3 has two apeciite fonctions and two controls, ‘lhe first, the Cahhration Control, 
gives fine, accurate adjustments of the time taken by the trace (already roughly determined im the anode crecuit 
of V1) eo that it will correspond exactly wath the correct time interval required for each range. 

The second, the Range Control, enables the length wf the traded ta be edjosted for each faoge so thal 
the full width of the sereen im utilized. 

The grid circuit of V3 consists of two resistors, RS and RY, which act as filters, and the second section 
ol Ube cliche: V2. which has ite anode connected to strand. “This valve acte as « D.C. restorer for the pulse. 


7, Aseriee of unidirectional pulses applied to the cearpling condenser in the gd carcunt of V9 will produce 
similar pulses ot the grid iteelf, but these will no longer be ynt-cirectional. ‘They will have equal positive 
and negative excuityions as with a neérmal AMC. input, The action of the diode restores these pulses to their 
conga character. 

In this particular eae, the cathode of the diode section in connected te the gid, and it anede to ground. 
On the nepative excursions of the pulse input, the didde will conduct, and prevent any tegative voltage aild- 
up. The grid of the valve ia robbed of negative electrons under these conditions, which is-cqurvalent to leaving 
it positively charged. On the positive exctinions ol the pulse, the diode ja non-conducting, and the qyities 
voltage is added to the amount hy which the grid haz been left postive, By this process, the valtage reference 
lewel ie moved wo that the negative component i almost eliminated,-and «series of poetry pulens oaly appears 
at the gris. 

This condition will continue as longas the pasttive pulies ace fed to the circurt, providme its tiene constant 
is gudnement to mautain between pulses the positive vslihece developed at the grid. 

Had the anode of the diode instead of the cathodes, heen connected to the grid, the renultine voltae relerence 
level would have moved so aa to climate the postive instead of the negative component of the wave. 


8, The-walve V3os & oormal amplifier with negative feedback, cue to the lack of bypass condensers across 
the cathode bias rearstore. In adeioen to RIG, there are three such resistors, R19, REP, ane! RIVA, cach of 
which may be gdjasted to provide a different value of negative biev for the valve. 

It is obvious that if weapply a postive voltage to the end of V3 fram the anede ol VI, under theee different 
values of negative bins, the god will swing positively, commencing at three different positions along iti grid base. 

As soon as the poutive Woltixere meteors the amount ct cathorle hiae, thas tending to make the grid ponkiye 
with reapect to the cathode, the valve wall draw grid current, and no further voltage increase can tule place, 
The dhiocke will not permit the grid to boeome negatively charged with respect to ground, as under-auch’ con- 
ditiena it will conchiet, 

Thus the positive voltage applied to the god cannot exceed the amount of negative cathode bias orginally 
applied to the valve. As the tim: taken for the grid voltage toreach this zero point i proportional to the bias, 
ican be accurately controlled by using the three adjustable resistors to set the bias voltage for each range. The 
highest value of bias naturally a9 used for the 90 mule range, which requires the longest time interval for the 


Since the cathode resistors are in the return of the valve high tension cifecut, adjustment of them alters 
the stage gain of the valve. The gain is reduced as the resistance increases, so that it compensates te some 
extent tor the increased input voltage which occur when the higher resistance is present in Lhe cathode circuit. 
Ag these cathode restetaneen control a tome interval, they are usectin calibrating the equipment and are labelled 

The Amplitude, or, as it i marked, “ Range” control is comprised of three paralleled: potentiometers 
RIO, R12, and Ri4, in series with the normal anode load R11, parallelled inthe case of the 1802-P] CRT. 
by RIA. They control the ampliture of the woltage actually applied to the Y plates of the C.R.T. for each 
range, and hemes the length of the acan, “Their adjustment ensured that the trace length appears on the 
screen lor each range. The position of the bottom end or start of the-scan is fixed by the diodes V6, and thi 
the effect of increasing the resistance of these potentiometers ic to-elangate the ecan upwarde 

The output from V3 w applied to the gnd of V5 through C10, to the end of V4 through C8, and to one 
al the CRIT deflecting plates. 


The Phase-Changer 

9. The third or Phase-changer valve V4 provides an output equal and opposte to. that af V3, to allow 
push-pull deflection for the trace an the C.R.T. Push-pull deflection improves linzarity, reduces Mbandtion 
and provides twree the scanning voltage wath the same H’E. supply voltage as would 4 single deflection voltage. 

The valve V4 is a triode amplifier with negative feedback, and ita stage gain equal 10. Therefore RIO 
anil R20 in the grid circuit are so proportioned as to provide the grid with one-tenth the voltage cutout from 
V3. Thus the output voltages of V3 and V4 are the same, but 18) degrees out of phase. By applying the 
output voltage from each valve to the opposite deflecting plates of the C.R.T, push-pull deflection is obtamed. 
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The Black-out Valve 


10. The fourth yalve V5 is the * Blackout ” walve. [tis connected as a pentode, R27 ond R28 supplying 
the vereen, and R25 and R26 the anode, The screen is not bypaned. A bypass condenser would scmastnie 
a time delay which would prevent the output voltage from rising and falling almost instantaneously, a necessary 
condition for correct operahon of the blackout. 


There ts no bias resistor for V5, the grid resistor R24 pee jarani to edgy ie these concdi- 
tiene, a fairly high anode current Nows, and, due to the walte refore at some 
voltage considerably leas than the applied volinge. Lack or tn sins ee ase ord ae of V5, and & 
ya larger variation in anode voltage, than if the eid were given h stancling bina. 


Fach negative pulee supplied by V3 te the gril of V5 is, in effect, a sudden negative bias, causing att mnme- 
diate drop in anode current, and a cofresponcing rie in the positive valtage actually to be found at the anode. 
The actual voltage variation is about 35 volts. 


The ™ blackout “ operates as follows—The pind of the CLR.T. given a standing D.C. negative bias greater 
than it normally requires, by placing the cathode at a fiwecl potential pera we vai tespect to the grid, This 
high bias reduces the electron flaw throwgh i tube below ite normal operati ‘i ue, and asa result, no indi 
canons of any kind can appear on the screen. (Cl) connects the output of V5 tn the CORT, grid, the sudden 
positive volings which appedts af the anode of is for the'duration of the trace balances out ica of the C.R.T. 
hiaw to reduce it to normal, Under these circurnstances, the electron flow through the C_R.T. rises ti its correct 
operating. value, and indicatiotn 1p pear Orr the SCTEEE. Ay soon as the trace voltages are removed, the halancing- 
out voltage from W5 ceases, the CRT. ow again overbinssed, and everything is blacked cut from the sereen 
until the arrival ot the next trace. 


Thus the blackout circuit eliminates any trace of " Ayback ” of return of the spot to its original position, 
and avends the appearance of a bright spot at the bottom of the trace, which otherwise would appear dining 
the idle micro-seconeds betwenn trices. € 


The voltage available fram the anode cireut) of V3 varies from one tange to another. As a cesull, iF oe 
<compensabon were provided, the olitput woltage available from V5 will alse vary, and adjustments to the bias 
control would be necesuary with each ewitech fram one range te another, 


The output trom V3 is normally smallest on the mile range Ip order to eer it, an extra restatance 
(R25 and eae i parallel) ie corinected! im series with the innvorle Jounal resistor R26 for this rarise. On the 41, 9 
and 36 mile ranges, R25 and R58 are short circuited, as tm practiog, the same sctting of'the Bias ‘or Balliance 
control will serve for each. 


The output voltage from V3 is applied to one of the vertical plates of the C,R.T. through C7. One half 
of V6 ts used as uo D.C. restorer, and o vertical shift voltage is also applied to thin plate from R41, 132, and R55. 
The output of the phase changer isappled to the other plate through C9, the second half of V6 providing D.C. 
réstorahon. 


THE VIDEO AMPLIFIERS 


11. The voltages for the CRT. are obtained from the divider comprised of R35, RSGA, R34 and R34A, 3 
R33, R44, and R36. RiSitethe grid resator. Focus and Bias controls are potentiometers 835 and R36 respect- 


1 


12. The video amplifiers jrrvide extra gain bor the ee deflects mead plate voltages fror the Recenre?. 
are two amplihers VO and VIO, They are connected! oslow gain trode ampiihers with inverse fe 

Input for their pride 1 from the pwitching motoron the Receiver, R39 and R43 are the grid resuatars, RSG 

and R57 are small R.F. stoppers. Bins ressstors RY) and R47 have no by so that negative current feedback 

ts obtained. Rl and R42, and R48 and R49 are the anode loads‘and C)2 and C3 couple the voltage output 

to the plates of the C.R.T, A DAC. restorer i used in V8, which aleo ensures that nie voltages of the Incorrect 

potential are applied to the napeetive plates. 


Avfixed horizontal shift voltage is applied to ane plate from the voltage divader R52, N55, ROU, and o variable 
shift to the other from the voltage divider consisting of R50, the potentiometer R51, and RGD. Ral may be 
varied from vero te 25M, so that the mean potential of the horizontal deflecting plates may be raised or lowered 
with respect to the yertical deflecting plates. Thiz effect was found to be necessary with 95 and [A2-Fl 
CR.T."s in order ta eliminate ashigmaticny between the brace and blips. (C19 anc C6 bypass the two cathoces 


of V8. es 


Switches asevciated with V1, V3 and V5 are ganged together and éperated by one control which indicates 
the tange —9, 36, ot MW) nautical wily for whieh the wnat in required, ln ender to switch from 9 ta 44 mules, 
an extra le switch marked 4-10 iv locwted beside the man switch, The actual panel markings are 10, 40 
and |(X) oe indicating the maximum distances to which the unit may be adjusted for each range; and tse 
ta comcide with the maehng on the Calibrator: Tt should be remembered, that although the ranges used in 
ASN. are actually 44, 9, 36.and 90 nautical miles the equipment may be used for other types of installation 

where different worlane tenes are employed. 


The gath conitol for the Recerver ut alee meludect inthe Indicator unit. This i composed of R45 and R46, 
which are wired in the cathade cirevits of the receiver intermediate ampliher valyes. 
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FRONT PANEL VIEW OF AS.V. INDICATOR 
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Fig. 2—In ASV. eqeipment, the 10, 4 ond 100 ranges eve colthrated to read 9, 36 and 8 miles. In later 
indicators [he 20m. range marbiny ii allered te 4, 


ASV. INDICATOR— FRONT PANEL CONTROLS 
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Fig. 7 — Diagram shoeing socket types: 
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Fig. 4— Lanjont and location of main companenis are showin in tha photograpia. 
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AS.V. INDICATOR UNIT— VIEW FROM TOP 
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Fig. 5 — Mounting of the CRT. and above chassis lagout showin in this photograph, 
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CONNECTIONS AND CONTROLS 


13, The Indicator Unit chassiv mensares |H inches deep, 4 inches wide, and 7 716th inches high, lt 
i htted with a metal cose which slides aff the back, ad held in position with a lacking screw. 


The Cathode Ray Tube is mounted a little to the mght of the chaste centre lime. [t it suppertod by a 
Steatite 5 or | L-pit socket at the rear of the chassis, and a rubber moulding lined to the front panel. The tube: 
fitted with a metal shield of high permeability iron to prevent at bemg affected by any eloctrostatic of electro- 
masnwtic fields around the writ. 


The valves in the time base circuit (VI, V2, V3, W4, V5, and V6) are located in line to the left of the 
CRT. and the video amplifier valves (VIG, V9, and VS) ta the aight in that order from the front panel. 


Three of the Calibration potentiometers RIS, RI, and RIB are mounted in that order under the chassis 
on the left-hand side, 90 that their slotted spindles may be adjusted with a screwdriver. The fourth calibration 
potentiometer R59, is mounted on a Hange at the right-hand side of the unit. The Range controls, RIO, R12, 
and R14,.are mounted ina similar poartion on the right-hand side of the chaasix. These contrals can be reached 
through holes in the case. 


l4, The controls governing Horizontal abift, Vertical shift, and the Synchronizing control are mounted 
an a bracket te the left of the CRT. Extension spindles are fitted so that their slatted ends mally bee a usted 
with a screwdriver through the front panel, A cover plate protects these controls, and must be shed back before 
they can be reached. 

The main: controls for the anit are mounted on the front panel immediately below the CRT. ‘The extreme 
left-hand knob enlored red, is the Gain control of the receiver, and regulates the amplitude of the signal fed 
to the unit. Moxt on the right isa blue kaob which varies the Bias of the C.R-T. and thus the intensity of the 
trace. The third knoh, orange-colored, is the focussing control which varies the voltage on the C.R.T, focussing 
anode, The extreme right hand knob operates the ganged switches aveariated with the three me —9, 3, 
and %) mies, and ts © white. The 44 mile switch ts set between the Focus and Range knobs. 


15. Power connections are made by P & 81, located at the top left-hand comer ot the front panel. A 
6-pin- socket ia used, pin) connectmg one 2-3 volt CRT. filament lead, us well as the 1,450 volt negative bias 
for the C.R.T,, and pin 2 connecting the second 2:5 volt lead. Pins 3 and 4 are for the 63 volt filament leads, 
cin 4 ae being grounded to the chassis. Pin 9 commects the 300 volt high tension, .and pun 6 the receiver Gain 
contral. 


A special filament transformer for the C.R-T. wall be found mounted on the chassis, with the pri 
contweted direct to the 2°5'volt input leade from the transformer on the Recetwer, The secondary 1 a tapped 
winding, providing 25 volts to-6r3 volts as requited for the type of C.R.T. in-use. This procedure also isolates 
the actual connections to the C.R-T. Glament From the iaput teads of the tranufarmet, 90 tnt one of tlsun can 
alka be used for ihe 1450 volte negative connection. The total number of input leads w by this means kept 
dewn te sr, and the use of two power Inpul sockets instead of one is avoided, 


At the extreme left-hand side of the front panel are the three Pye co-maal sockets, The top one-of these, 
P & 52, colored white, 1 the connection for the Eee pulse from the Tranamitter, The remaining two, P 
& Si and P & S4, are the input connections from the Receiver to the C.R.T, deflecting plates, the part side being 
eolored red. and the starboard grevn, 

P & S2 is a Poe co-axial socket Jocuted in the centre left-hand side of the front panel, and is colored white. 
Immediately below it are P & Sind 4, also Pyecco-amuala, which connect the leads to the CRT. plates, red 
for port and green lor atarboard, 

The screen of the C.R.T, is masked by a heavy, tratsparent shield, which also supports the rubber eye-piece. 
and protects the operator should the glass envelope be shattered. 


SETTING UP THE INDICATOR UNIT. 


17. (a) The controls of the Indicator Unit are in two-groups — thove wheeb are acjusted by the operator 
while the equipment is being used, and these whieh are pre-set and subject to periodical checking te 
maintain cheieney and aecuracy. 

The operational controls are —(i) Range awiteh, (i) Bias ( latennity)- contre, (i) Fecussing control, and 
Chi} Receiver Gam control, 


The pre-set controle are (1) Synchro nizing control, (i) Range potentionveters, (1) Amplitude potentiometers, 
(iv) Horizontal and Vertical shift. Before the Indicator Unit ia put mte operation, it is necessary 
tv -adjust the pre-set controls, 


(b) With the P.RLF. ater, check the PLR,F. of the tranamitter, This should be 300-400 cycles pes 
second. Tae higha PRP. will set allow time for reflected! pulses to travel townd from the reflectin 
abject on the 90 mile range, which in consequence: will be cur short, The theoretical limit woul 
lie about 8M) eyeles per second, but thia would not wllow nearly enough omangin for varmbate in PARLE. 
Alas, calibration wtarts to chanre outode the lonite stated above, 


fe) The Synchronizing control sets the time constantot the polse-penerator s grid carcutt (V1) TF thos as 
too short. the anode creuit will be discharged too quickly, and the trace will be suppreaveil before it has 
time to develop fully, Thiswill have the same effect os too high a P.R.F., and will not allow the 90 
mile trace ta he canrpletecd 


Too long. time constant will allow the next pulse te arrive before the trace asrdciated with the fat bas 
heen extinguished. This will arse an ureteady and blurred trace, incapable of providing satisfactory results, 
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A position for the Synehranzing control should be found which will allow the A mile trace full 
development, but which wall discharge the anode circuit before the next pulse is delivered by the Transmitter, 

The Synchronemg control adjustment ia as follows — 

(i) Remove the Recéetver input connection# from the sockets on the Indicator front panel, and set awitch 
to the 90 mile range. Switch on the Transmitter, and adyance the Bias contral. Foc the trace, 
pene encugh brillance to eve a well-defiowd line. Rotate the Synchronizing control clockwise, 
untd the trace hegms to sherten im length. 

(co) Make a note of this setting, and turn the control watil the tree begins to esbibit anatability. 

(iit) Tuan the control back.te a position midway between these two uethings, Unless the PLRLF. of the 
tranaiyutter should charge radically from ite correct figure, there should be no teed to readjust the 
Synchronazing control between regular checking permds, as when cet as above, there tm a good 
tolerance, on each sade of the correct position. 

Tht omd-way position should coincide with thal required to start (he trace at the same position on the 
dcreen for each range, as this position is determined alsis y the setting of the Synchronizing control, [tin 
importunt that ull three traces should commence at the same pomt if the calibrated scale which is placed over 
the CRT’ scree) is to tyelicate chistance as accurately as possible, The exuet pourtion for the start of the trace 
i= 2 ches below the centre of the screen. 

(d) The horental and vertical hilt controls move the trace bodily in a hortontal and vertical direction. 
They sre wed to keep the trace running vertreally through the centre of the sereen, and onor the correct 
length has been set by the Range control, to maintain the limits of the trace equi-distant from it, 
Nate that while the Range control varies the length of the trace iy an upwards direction, the vertreal 
shift does not alter-the trace length, but emoply moves ita a whole up of dewn the centre line of the 
ren. 

If operating correctly, the horizontal shift control should move the trace | inch to either mde of the scteen 
centre, with a tolerance ol pelos ay ma rt inch, and the vertical ehift should move the Ivevttuntny ol the hace (rom 
\ inch to 3 inches below the sereen centre, with « tolerance of plus or minus | inch. [is correct position im 
2 foches below the centre, 

le) To make aure the trace represents the correct time interval for each of the three tanges, the Calibrator 
is ua When connected ta ono of the Receiver input connections, and onergued with a negative 
pulse from P & SZon the Transmitter panel, it supplies a series of pulses which appear on the scroeri 
in the form of small pipe or blips: Wf the Calibrator and the Indicator are operating correctly, these 
Should mot fw hevy than J mech long through each video anyplifer, ancettaned by connecting the 
Calibrator to cach of the Receiver input sockets in turn They should also be within | [6th inch 
of each other in amplitude. 

There ane three ranges: on the Calibrator, the frat giving pips the space hetween which represents one 
ruuitieal nvilé, the ceeond with 4 mile spaces, and the third with | mile spaces. Thos when there are ten pi 
visible on the screen far each range, corresponeling with 9 spaces, Ihe rangers will be correctly adjusteal for 9, 
4, and A) mules. 

The Tirat t-olways a lithe shorter and less cleatly defmed (han the others die to the munthiod of obtain. 
io the oacilation« in the Calibrator, and far the same reason, the first pip is not actually seen, bist is assumed 
as being present near the eter? of the trace. 


ADJUSTING THE INDICATOR UNIT 


8, The method for adjusting the Indicator Unit is au lollows : 

(a) Ensiire that the Transmitter is adjusted so that when tuned for maximum outpal and on the correct 
frequency, the P.RLF- lies between FON es and 400 «3 

tb) Connect the Receaver, and with-the tunmg arljusted for maximum echo. acjust the sain control setting 
on the Indicator until the noise level ie about normal, The port on starboard tnitprult lowe! toy the 
Indicator may be left connected and the vest calibrator later connected to the uneormiedted side. The 
pn cdnirel should not bo toached whilethe following adjustments are bein matte, 

6B. — Normal reuse level wall be decided im conjunction with the operator normally working the 

equipment, bot is umually about onm-juarter inch. 

ie) Line up the Cathode Ray ‘Tube so that the trace is vertical, 

(d) Adast the horzantel shift control wot) the trace lied along the calibrating scale, (ie, passe (heouyh 

the centre point of the Cathode Ray Tube). 

le} Adjust the synchronisation control so thet the trace commences af the same point forall ranges. Thos 
el also correspond to maxiinin anyplitude en the ING irabe range 

(9 Conpect the Calibrator Unit and adjast the output control to give sittable “* Hips on each) came. 

(g) By combined adjuctment of vertion! shift, range and eslibration controls on the Indicator Unit, set the 
trace go that ite af the fight overall length ; with the leadite edges af alll pais after the fret comecidant 
will Ihe calibration murls on the celluloid seale. To achieve this on all ranges, it will be necessary to 
féset the vertical shift control while calibrating coch range. The adjavtinent lor correct lenath of 
toy iW not abrdlutely easential and verth certain indicators may be difheult to obtain, but the other 
adpictnertic should he correctly execute, 

thi) On, complation ul dw) the vertical shift eamtrol shold bo enset oo that the trace starte at’ the sere 

ealibrntion mark on the celluloid scale, The previews aynéhronication adjustment (e) will crmure that 
thee applies to oll ranges: Ip whould pewever be rechecked by turning the range switch. 

‘Tht: follewitur points should be noted. The adjustment (q) eeeures that the trace i made by the moving 
electroa bean at the correct apeec over all portions.of the trace; The adjustment (h) is essential since 
carcuit of the calibrator does nol-accurately fix the portion of tle frat“ pig” fram the start of the trace, although 
the:apacing of guccemive-pips ia accurate to within |). 
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Wher the adjustments described have been correctly carried out there will still be a remdunl error ot approx. 
500 yards or | nautical mile on all canges: “This «i due to the fact that the trate commoners at the end of at 
microsecond pulse, wheroas all echoes are read on the leacting (wteepest) edge of blips due to echoes. 

It is not possible to set the trace 2o.as to eliminate this error or-all ranges. The simnplest method is merely to 
instruct operators to add 4 mile to indicated ranges on the |0 mile range. The error will not be of any. 
consequence on other ranges. 

For apecial work where it is known in advance that accurate distances are required on the [0 mile range, 
it 4 possible to-set the atart of the trace ata distance of | mile wp the calibration scale. [Hf this us done, it should 
be remembered-that the indicated ranges on the 100 mule range will he too great by (10/4-]) or 2] miles, and 
on the 40 mile range these will he too great by (4/4-4) or ZF mile. 

The 44 mile range is calibrated as follows, 

With the toggle switch set at IQ, ensure that the Indicator is calibrated in the normal manier, It is 
umpeortant that the 10 mile range be properly calibrated in thm operation. 

The 10 mile range of the Calibrator is used. Five pipe only should appear on the screen, and should 
covrespond to the 0, 2, 4, 6 and 8 mile markings on the sale, 

Variations to the above procedure which may become necessary from lime to time will be covered in 
Radar Maintenance Inatructions (Air). 


TO OPERATE THE INDICATOR UNIT 


19. (2) Before awitching.on the equipmerit, make sure the Bins control i in zero position, i.c., fully amti- 
clockwise, This will avoid possible damage to the screen by occidental operation with too bright a 
spot or trace. 

(b) ‘Turn the Rate coritrol knab to the range on which it Ww desired to operate. 

(c) After making auce the Transmitter is operating correctly, by checking the milliameter reading, advance 
the Bias contra! until a vertical trace appears on the screen, If the transraitter HLT. 1s not switched 


on, a smgle spot will be seen at the bettorn of the acreen instead of « vertical line, as there will be no 
trarikmitter pulse to trigger the time base. 


(4) Adjust the Focussing control until the trace is sharply defined at the required degree of brilliance. 
Do not we a brillance greater than necessary. 


te) Advanee the Receiver Gain control until the indications on tle screen are of the deateel amplitude, 


()) When switching fram one range to another, the brilliance of the trace may vary, Always turn back 

the Bias control if the trace is too bright to avoid damage to the C.RCT. screen. 

When blipn are present, adjust the Receiver tuning until a settmg is found at which their amplitude is 
highest. cae of the amplitude of the noise indications. If thin position doesnot also give the highest 
noise level, the Recerver is not lined to the same frequency as the Transmitter and should be readjusted. In- 
structions for thio adjustment are giver: in Chapter 4, para. I7. 
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CHAPTER SIX, 
A.S.V. AERIAL INSTALLATIONS —BEAUFORT, MARINER, HUDSON, ANSON. 
General Description — Beaufort aenals, Mariner aerials, Hudson aerials, Anson aerials, Aerial ewitchin. 


GENERAL DESCRIPTION, 


1. The function of the ASV. aenals w -— 
(a) To rachate power delivered by the Transmitter. 
(b) To receive reflected pulies os they arrive at the aircralt 
_ For the: purpote, some airéralt use the one get of acrals for tranamattme and receiving, controlled by o 
TR Switch, while other aircraft mount soparote aerials for each ALE Ee. 
‘Two independent sets of aerials are asually required, known as Searchmg and Homing aerials. The operator 
may change from one set to the ther by operating the Manual Switch. 


Searching Aerials. 


2. The Searching acrials have been designed to transmit and receive in a comparatively narrow beam on 
each aide of the aireraft fuselage and at right angles tort. “This ia accomplished by using multi-ckement directional 
arrays, mounted on the sides of the aircraft. 

Armys of this type are much more efficient than simple half or quarter-wave ecrials,-and aré nearly always 
mace up of a number of driven half-wave elements arranged and phased to radiate m the required direction. 

Moreover, in many cases the metal airerft skin may be used as a reflector for the array, still further in- 
creasing its efhciency and directivity, 

By concentrating radiation mm thay manner, best use is made of the available power, and the greatest efficiency 
and range is obtained from the equipment. 


Homing Acrials. 

4, Single quarter-wave elements — In most older installations the Homing aerials are mounted on the nose 
ol the arreraft. “They are single elements approximately « quarter-wave lang, and are used because of their size, 
low wind revistance, and because they are eauy to feed, 

The tranannitting aerials are mourited well towards the front of the nose. Their combined feld patterns 
are wuch as to give radiation almost uniformly shead of the aircraft. 

The receiving aerials are mounted on the side of the nose and are bent at right angles so thut the main element 
lies parallel with the fuselage. Each aerial responds best to signals from some 224° to port or starboard. 


4. Yagi Aerials — Yagi Homing aerials have been introduced on Beaufort, and Anson aireraft to provide 
mereased range and improved D,'F properties on Homing. s oz 

In the case of the Beaufort aircraft, the aerials are mounted under the wings, outboard of the motors, so 
that the aerials receive best in a direction of about 224° to port or starboard. 


5. As the input fram each may be observed on the C.R-T. at the same brne, a xarigon between the 
amphtude of the line on either aide of the trace will indicate on which aide of the aircraft i object lies. 

‘The operstor instructs the pilot to tem the aireraft to port or starboard in accordance with what he sees. 
When the object woxactly ahead, the blips will be ol ogenl « amplitude on either side of the trace, 

The exact patterns of the Homing aenale are determined largely by reflections from the aireratt itself, 


which distorts them considerably in comparison with the patterns of cimular aerials im free space. This fact 
had to be considered when the acrials were designed. ena in free space 


6. All AS.V. serials are fed bya system of non-resonant eomxial cables, which may be placed in almost 
any part of the areraft without picking up dr causing interferonce, This is a most important aspect of the 
installation, and special apparatus im used for feeder adjustment and test. The cable used has an inner conductor 
insulated with Polythene, an outer conductor in the form of copper braiding, and an ingulated covering of 
rubber compound. A, standard type, PT29M, of 75 ohms characteristic impedance ts used for almost all acria| 


connections. 


In sore installations, short lengths of PTIIC, PT7R, and 50 ahr U.S, Navy eable have been used. 


BEAUFORT AERIALS 
7, Beaufort installations must be divided into two, claases — 


(a) Early installations with parallel fed port and starboard Searching transmitting weriale, with sinali 
element Homing aerials, 

ib) Latter installations wrth parallel fed searching transmitting wertals, alternately fed searching receiving 
aerial, parallel fod single element homing. transmitting aerials, and Yagi homine receiving aerials. 


§. The Searching acrals are the same type lor transmitting ms for receiving. 
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Foch sat of Searching aerials constets of four half-wave elements fed im phase. An array ol this tepe has 
directional characteristics at right angles to the plane of the arvay.or broadside to it, “The werinls-are spaced 
‘104 of o wavelength from the aircraft ckin— ie. 7 inches, Each element is 34 inches long, and the spacin 
between piairs is approximately 30 inches, the exact distance depending upon the fuselage design of the aircraft 
sea is the case of the Beaufort the maximum intensity of radiation occurs at an angle of 0° to 5° behind 
the braadade position. 


9, “The exact spacing of the elements from the stan was determined by calculation and experiment im onder 
to obtain the ape gain over a simple dipole, and at the sume time fo provide a low unpedlance portal the 
centre of each élement. The gai in practice han been measured arid-calculated to give a mean of I! decibels, 
and the impedance al the centre of cach element i¢ 4-0 okmn. 

This low tripedance allows ench element to be mounted on the aireralt by a solid metal stand-off «ii 
The reactance of the support will present itself as a shunt on the os at the centre of the clement, but av 
it ts considerably higher than 34:6 ohms (approximately )183 ohm) it will not greatly affect the impedance at 
this point. As a result, louses introduced hy the support are neg! yrible, The advantages of a7 mounting 
ate considerable, for obvious rensons. , 


10. Of the foururrays found-on the aircraft, the two nearest the tail are used for recerving, and the others for 
transrrutting. 

The four elements in exch array are end-fed from the centre in pairs and are connected to the transmutter 
and receiver by 75 chim cable, [n order te achieve correct in-phase connections for adjacent elements, the 
ends of whieh are 2 inches apart, a quarter-wave phasing stub m used, 

This itub may be considered asia third halt-wavelength folded back on itself to cance! radiation from it, 
and representing the centre half-wave in a taciator three half-wavelenaths long, 


(1, The phasing stub also provides a mean of matching the array to the feed line. In the cane of the 
searching acrials, there are two pars of elernents to he connected, As ther are Wired. im parallel, each pair 
must presenta load of 150 ehins, or in the case of the parallel fed arava, a load of 160 obs, to the feed tine. 
Moreover, this. load must be o pure resistance, av the preence of 4 teachye component in oe the 
maximum tranater of energy. By tnaking the phasing stub a litte longer than @ quarter- ength, and 
providing a shorting near the ond, an impedance transformer is formed, varying from zere impedance al 
the bar itself tea few thousend ches at the other end. When a half-wavelengt of coaxial cable is attached! 
to the atub at a pomt of 140 ochme or 160 ohms impedance, an equal impedanec is found ot the opposite end 
of the cable, sirice any value tonnected to ane end of a half-wave transmission line will appear at the other end. 


\2. Normally this pont on the stub will represent a reactive load, and steps must be token to cancel the 
reactance found there. Bemg Joes than a quarter-wave length from the high impedance point at the aerial 
elermenty,and being in effect a section of open lire, 4 reactance will be capacinve (Xe), The reactance of 
the temainme portion éf the stuly down to the shorting bar, however, is portion of a quarter-wave closed at 
ane end, tid its reactance i thenelore modoctive (Xp); Thus by correct adjustment of the postion of the 
ihorting bar, and the impedance tapping point, it ik posible to find a pesition on the phasing stub which 
presents the corrett impedance of 150 ohms or 160 ohms as the caw tay be, the two oppoeite values of reactance 
cancelling to provide a purely resistive termination for the cable, 

However, when the hall-warvelemstle section Irom the upper wid lower elements ano eoruected together, 
the impedance of the two in parallel will be quite reactive due to the miutual reaction between the uppor and 
lower aerial elements, ldentical adjustments for the shorting bar and impedance tappine pomts mist now be 
made to both matchine stubs witi! the dmpedance id non-teactive and of the correct value. 

The length of 79 ohm cable between thie point of parallel connection and the rest of the equipment docs 
not matier the impedance of heth arrays in parallel ts adjusted to 75 ohms, as is the case with separately 
fed arrays, However, with parallel fecl arrays, the inypedanice at Uhis. point i 60 ohms, ie. the arfay is not 
matched to the cable which is 73 ohme (Pl 30M) hus, if this impedance im to be manntained, the ete 
cables mast be atinmmber of half-weavelenpths long. “The longths are made a half-wavelongth in the case. a! 
the port arrive, and two wavelengths for the sta 

When these two impedances of 80 ohms are connected in parallel, the resulting impedance is 40 olin, 
‘This ig now connected to the Transmitter by a quarter-wavelengih of PT TM cable of 59 cho charactenetic 
impedance, the impedance at the far end being 76 ohms near enough to 79 ahr to be satisfactory, 

This adjietment is cacnied owt with the specially developed Impedance Measuring equipment, which 
alec enables the reactive component to he detector and remurved. 


Balance-to-unbalance Transformers. 
4% Bs, ze a el cable in connected clirectly to a balanced aera! the. EMF. across the feed pom would 
unbalanced, 

A balanced-to-unbalanced transformer is therefore necessary to connect the féeedling to the stubs. This 
is incorporated vay Ehee matching atub (Fig. 5). The hall-wavelength of cable which forme the initial section 
of the feed line to cach pair, is strippes of its insulating tubber covering for a few webes and threaded through 
the end of ane stub line, a-ahown in Fig. 5, A-section ai the ade of (hi stub ic cut-away af an appropriate 
distonce from the end so that the cable may be threaded through, and the immer conductor connected across 
io the other stub ine at a point directly opposte. Suitable cpa keep the cable in position. 

Now as the aborting bar connects the two tub lines together, ther E.MLF, at this pomt must be equal, 
ht will aléo he equal at any wwe points along the stab lines equidistant from the sherting bar, Obviously two 
such points-arc A and B (Fie. 9) to which the feed lines ore attached. 

The fact that the cable isthreaded through ont leg-of the stub, and the outer conductor connected tot 
at pomt B, means that over this section the bovid has the same E.M_P. as the stub itself. The mner conductor 
coh te contact with pant A, whieh is at (he came E.MLF. as point B. Thus we have eneceeded m providing 
a connection to the-xtul with a normally unbalanced ca 

The two hall-waveleneth cables from each pair of elements an connected in parallel, ancl held in powitien 
by a three-way clamp. 
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HOMING AERIALS ON HUDSON AIRCRAFT 





Fig. 2 — This tupe of Searching aerial is used an both Hudson atid Beatifor! curererft 
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HOMING AERIAL CONNECTIONS — HUDSON 








HOMING AERIALS FOR HUDSON 
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Fig. 3— Aerial lenyout and impedance values for Hudson Homing aerials. 
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HOMING AERIAL CONNECTIONS — BEAUFORT 








HOMING AERIALS FOR BEAUFORT 
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Fig. 4— Arial layout anc! impedance stalues for Beaufort Homing aerials, 
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Homing Aerials — Simple Type. 

I4. Transmitting nerals—These aenals consist of pis end-fed elements approximately a quarter-wave- 
leneth long, mounted on the nose of the mrcraft by moulded, insulating supports. Their ends are accestible 
from inside the fuselage for attachment to te coaxial cables, 

To obtain the field pattern required for 9 reasonably unfonn riciation ahead of the aecralt, the acrials are 
fed in parallel, but im opposite phase. 

The impedance of the feed) line 1s 75 a} winch means thet each serial must present to it en impedance 
of 150 ohuns if the matching is to be correct, As the impedance at the hase of the nerial is 37 ohme a quarter 
wavelength of cable is connected to cach serial to serve et an impedance traneformer. 

"The impedance relat relatiomhip between the ends of « quarter-wavelength of cable. is given by this standard 
formula Zo equals V2ndt, where Zo ws the characteristic impedance of the cable, Zt the terminating wopedance 
and Zn the 1 nee at the open end. In thin case swith a 75 ohm cable connected:to ‘a 37 ohm aerial, the 
impedance att open-end will be 152 chime, near enough to 150 ohms to provide a good match. As the cable 
iS an exact quarter-wavelength, st dees not introduce any wiwanted reactive component, 

The out-of-phase connection for the two elements is made by attaching the end of the port aerial tranalormer 
direct to the hed baa wid and conneetiria the starboard acrial transformer from the same point by méans of a half- 
wavelength of the same cable, which operates-ac a |—| phase-reversing Tran ‘Thus there are three 
ee ae in the lead from the feed line to the paved aerial, ane one iqunrtier swnweberieth from the 
feed line to the port aerial. 


15, Receiving seriak: — these aerials const of two sections. The first is a hollow, eat a are 
pillar or mast about 8} mehes long. mounted on the: metal fuvelage and connected to it. At the end of this 
pillar isa hakelite rioulding which supports the second section, a brass tube 10}im. long and | in, i diameter, 
ut Hghtangles to the pillar. 

The feeder conhection is mace by a hoof cable shreates through t rae The top, ef the pillar tn 
connected to the outside covering of the cable, and the brass tube is conn to the i inner conductor, The 
rent outside covering of the cable eseine, it from the pillar up to the clamp, which makes connection ot 
the Top. 

The impedince between the top-ol the pillar and the brase‘tubing m seislehi and equal to 65— j24 ohm. 
A 5-1 in, (13 em) section of 95 olm cable i used oso matching stub to remove the eo ae it 
increase the impedanie'to appreexinately 75 ohms for connection to the feed line. In order 
junction between the 59 ohm and 75 ohn cables inside: the pillar, at extn i oe 55 1 ee cable pend 
to 5*| in. This-half-wavelength forms a |) impedance transformer Caer ai 11) ond the total length is sufficiert 
to allow connection with the 73 obm cable to be made outside the pillar 


Homing Aerials — Yagi type 


ld, This type of aenal i used on some new tnitillatians, “The Beoufort Homing Yagi actals are lwe- 
element arrays, consisting of a radiator and four director, and ‘are used for homing receiving, 

The aerials are mounted ane under each wing, outboard of the motors, Each aerial has a line of shoot 
af 224° outwards from the line af This in stranged-so that the sdes of the lobes are quite steep in the 
dead ahead. position and consequently good D-F properties are obtained. The gain of this array ts 9 db, 


The serial ix so designed that an wpedance of approximately 75 ohms is presented at the hase of the 
radiating element, Consequently the 79 ohn cable used, PT29M, may be canunected directly te this element. 


7. The balatce-tc-mbalance translormer necessary betw bs see coaxial feeder and the drwen 
clement is built mto the aenal-support tube, Details of haa inanner jo which thes t corced out are shown 1 in 
Fig. 12. ‘Qver the Inst quarter-wavelength the coastal calile id bared and fits neatly inside the metal tube shown 
This tube forms the inner conductor of a quarter-wave ine, of which external conductor iv the outer nactil 
babi: This outer section of coauial line is a quarter-wavelength long and i shorted atone end, thus providing 

igh tpedance at the wpen end, and allowing equal Current feed into each half of the aerial. 

Great care must be exercived when assembling the Yagi aerial, and matching unit to enmore « proper seal 
hetween all mating wurkooes, 


HUDSON AERIALS 

18. Searching Aerials — ‘The Hudson Searching serals are very semilar to those on the eaulort, 
The transmitting port apd starboard aenals are parallel fed 

The maximum intensity of radiation wat 100" to the line of fight and the gan of the array os 1) db. 


\9, Homing Trammmitting—These serial are similar to the simpler type of serial usec on the Beaulort 
xeopt that they are 13/16 im. shorter. “They are mounted ina similar position on the areraft and present the 
caine impedance to the feeder cables. However im thie aireralt tle quarter-wavelerggtl areca tranwbnrrner 
i connected to the starboard aerial ancl the thre= quarter-wavelength to the port 


70. Homing Receiver—The Homing receivinw aerials: one physically. wentical with those of the Beow- 
tort, but the impedance at the paint of connection to ihe top of the pillar 1 not the same. For the Hudson, 
this impeclanci: is 46— j12 ohms-and the small matching stub of 53 ohm eable is 7) in. long instead of 5+] in, 
This section termoves the reactive compénent and increases the impedance to about 80 ohms, which is» near 
enough match te the 77 ohm cable, An extra half wavelength ie added as im the Beaufort to avoid making the 
prenicbaesny with 79 ohne cable: imatete the pallar. 
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YAGI AERIAL INSTALLATIONS 





Fig. 6 — Yous aerial as installed on Beatifart. 





Fig. 7 — Yagi derials as installed on Anson. 
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YAGI AERIALS 





Fig. 8 — Aerial layout and impedance values for Yagi Receiving ourial ax used on Anson, 


Jeo Php 


Fiz. 9 — Aerial lageut and impedance values for Yogi Transmitting aerial ax used én Anson: 
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TRANSMITTING AERIALS ON HUDSON AND BEAUFORT 
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HOMING AERIAL CONNECTIONS — Mariner 


HOMING AERIALS FOR MARINER 
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Fig. || — Details of Homing cerials ax ased on Marines aircraft, 


| PAGE ELEVEN | 








ACD. 2005 (2) CHAP. 6 
ANSON AERIALS 
21, Searching Aerials—Tle Aneon docs not employ Searching aerials. 


22. Homing Transmitting—The Anson Homing wansmitting aerial comprises a lolded dipole with 
refiecion ane to directors mounted on the moge of the ameraft, tts line of shoot being along the line af fight 
at the eireratt, 


23, The balance-to-unbalance transformer nectirary between the vinbalanced coaxial transmitter feeder 
and the tilded dipole is built into the transmitting serial wupport tube, The impedance of the folded dipole 
is approximatcly 10) ohms non-feactive, This is-matched to the 79 ohme eurge impedance of the PT29M cable 

y means of a quarter-wavelength of coaxial line of 86 ohms ipedance, which forms the centre section of the 
coaxial balance-to-anhalance transformer. This i derived from the standard formula, Zo equale VZn2Zt. 

The halance-to-mnbalance effect is achieved through the medium of a quarter wavelength of comxal fine, 
the centre conductor of which forma the duter conductor of the quarter-wave impedance transformer, This 
outer section of coaxial line w a quarter-wavelength long and is shorted at one end, thus providing « high 
impedance at the open end. "This prevents.currents flowing on the outer surface of the hgetil feeder and thus 
ensures equal cutent feed to each half of the aerial. 

Details of the Yagi aerial and ite coaxial balance-to-unbalanee instching unit are shown in Fig 15; 

Great care must be exercised when assembling the transrnitting Yagi aerial and matching unit to ensure 
a proper seal between all mating sarfaces, 


24. Homing Receiving Aeriols—Each Yogi recewving aerial compriney o centre fect hallavave dipole 
and four directors. They are mounted on each side of and Bolen the nose of the aircraft, the port Ipoking aerial 
bemg mounted on the starboard side and the starboard looking werial on the port side of the aircraft nose. The 
impedance of each receiving half-wave dipole serial i¢ approximately 40 ohms non-reactive, and each ist 
to the 75ohm characteristic impedance of the PT29M aerial feeder by means of a quarter-wavelength of coaxial 
line of 55 ohms characteristic apesei The outer conductor of thie transformer forms the centre section 
ol the tranemnitter balance-to-unl e transformer previously described, 


23. Balance-to-Unbalance Transformer — Each ¢eceiver aerial matching unit is reduced in’ length 
by the use of a polystyrene dielectric so that it can be built into the rear enel of each receiving Yagi eerial support 
tube. The eden constant of polystyrene is 2-4, having « wavelength reduction factor of 645, (his reducing 
the effective length of the quarter-wave section: of the receiving aetinl bslance.to-unbalanced matching unit. 

‘The bulance-to-unbalance effect a achieved in the sare manner ax for the tranamitting aerial matching 
urit previously described, 

Detaily of the receiving aerial and rts ccmxial balance-tn-unbalance matching unt are illustrated in Fig. 8 


26. The ‘Transmitting aerial looks straight ahead, while the receiving aeriats look cutward at an angle af 
about 20° Dur to the comparative parrowness of the tranemitting aerial Inbe, targets more than about 3)" 
off the aircraft's course cannot be expeeted to be detected at long rariges. 


MARINER AERIALS 


_ 7 The trankeatting serials are a simple two clement type. Each serial consists of two quarter-wave 
gies, They are mounted parallel and in the wane horizontal plane. The forward ane is the radiator and 
e other a reflector, The aerials are fed in parallel but out of phase. 
This type of serial has a sharper raclation pattern and greater serisitivity than the aingle’ cletrient type: 
Each radiator te matched to 150 ohms by means of n quarter-wavelength of FT29M. The out-of-phase 
conection 14 made a means a hall-wavele to the portaerial, The impedance of the two aerials. parallel 
ia then 75 ohins. e reactance is balanced out by means of u matching transformer 22 cma, in length and 
an open dtub (5 cms, in longth in parallel at the feed! pomnt. 
The radiator ts 152 inches in length and the reflector 174 inches. 


HOMING AERIALS 


29, The standard Homing “ Dogleg “aw fitted to the Beaufort is weed. A quarter-wave matching trans- 
former plus a half-wayelength of FT/R of approximately 70 cms. overall length is attached to the base of the 
actials to give an impedance match of 75 shrna, to the fred line 


AERIAL SWITCHING CIRCUITS 
WM. To Sits from Homing to Searching acrmls, and nice versa, » manual switch of one of another lype 


minit be provided. 


31. Beauforts and Hudsons ore provided with « small manual awitch in the form of a Yaxley owiteh 
which operates the relays of two contactor switches, Voltuge for these relays iy obtained from the 24 voll 
aircraft: sccurtrulalor, 


Both conisector switches are of the daub pole, double throw varety. They are spring: loaded so that, 
at rest, the contacts are closed in the Searching position. 
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The feat, contactor switches the leads from: the receiver to the Searching or Homing aerials ae required, 
using one section foreach, The second uses one crreuil te witch the transmitter lead from Homing to Searching. 
while the second circuit breaks the primary connection to the HLT. transformer. This removes the H.T. from 
the Transmitter while switching | i | taking place, to avoid contact parking and voltage: SUTECS Os the transmitter 
load is removed. To achieve this, it is important that the eontects sopra the BT. eireuit should closes alter, ane 
open belore, these switchirige the aeriala. hia can be provided tor by lomseming the lock nute on the contact 
setew adjustments for this section, and setting them to give the appropriate time Ing. “This should be aa small 
aa. pissile—it j hs only haceanary lo aver he possi bylity of the transrotter ler switched on with no aerial 
loaned applied to ot. 


ln the Beaufort, the manual switeh ip ot the left hand aide ol (he operator, and the contactors are with the 
equipment on the rack behind bam. 

In the Hodson aireraft, the manual awiteh J is mounted ona panel | int front of the ope yakor. The contactor 
awitches are inude the fuselage, the ttarmernitting awiteh being on the port-side near the transmutting Searching 
acrials, and the receiving ewitch being in the starboard side, just outade the door inte the Wy T compartment. 


The Anson and Manner do net need Homing-Searching contactors, ax they do not employ Searching 
emmals, “The On-Off Switch consists of the toogle: ewitch mounted on the Trananmuther. 


YAGI AERIALS 


KAY ddaeids 
ERP ORT AN ENTER 





Fig. 12— Aerial layout and impedence oolues for Yogi oeria! as ised on Honor, 
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CHAPTER SEVEN 


OPERATING THE EQUIPMENT 
Introduction — Factors Affecting Range — Searching Procedure. 
INTRODUCTION 


1. The operation of A.S.V. equipment is normally carried out by the W-T. operator of the arcralt, 
although other members of the crew. ma te it according to crew policy, The Indicator unit ig commonly 
eee Oe ee ‘from the WT. /T. operator's seat. 

The performance of the equipment varies with different types of aircraft, as the mdintion patterns and 
rss ors ai aerinds are not similar. 


When flying over the land, there are so many irregular surfaces to cetlect traymmtter pulses that the 
trace en completely filled with them, so much so that echoes from smal] objects in which the pilot reset 
be interested are swamped. However the Beacon may he received by turning the gain down, so that 


Wiaib Fyltte ever Vente, echoes will be received from the surface of the water, and from waves. The 
sea however is practically a flat surface. Its echoes are therefore quite strong at the bottom of the trace where 
reflection is more or less direct, Lait taper off at a short distance up the trace, Echoes from a rough sea will 
extend about twice as far up the trace as those from a calm sea, duc to reflection from the waves. 

i fies: tg ston fee Bitiee ee ete eae Py soe es as the angle of incidence of the 
radiation on the surface af the sea will be relatively large up to much greater ranges 
rh bie the cn echow wl tend about 3 mi up the ace when the aera ying thigh of 
é eek 

Thas when over the sea, the C.R/T. indications or blips, will rerolye themselves. ito hen ebina Ae the 
bottom of the trace, and land echoes at the top, assuming that is within range. Echoes fo shi lands 
etc, will he present between these two, provided the range Well ooeall, in which case the blips will 
by the sea return. 

When the Gain control is advanced, the trace will widen into « regular but roughly outlined band as the 
noise level output of the receiver increases. The gain contro! should normally be advanced until this band 
ix about 4 in. wide on each side of the centre line, to ensure efficient sensitivity to detect weak echoes. Once 
a strong blip has been received. the gain may be reduced. Eventually this will be necessary to avoid running 
the blip right off the ncroen. 


FACTORS AFFECTING RANGE 
3. The maximum range at which objects may be detected depends on several factors. The most important 


of theae are :— 
(a) The nature and size of the ship of object. 
* ‘The onentation of the ahip or object. 
c) Its position relative to the aircraft's track, 
(d) Teen eae the sea. 
(ce) The relative performance cf the A.S.V. set. 
(f) The relative skill of the operator. 


(o) Nature of the Object —Ays « Ee the largest indications or bie ae are obtamed from objects which 
present the largest and most efficient surfaces for the transmitter In this respect, metal objects 
are better than wood or fabric. Should ek any clements or surfaces anes. length equals a Tak 
or a multiple of a ene of the frequency used, these will re-radiate energy, and increave 
of the reflected pulse. In such a case, movement heb SN tae ate 
blip to yary according to the direet nature or eabirwne an ese bee RIO reflections, The stays of a ship, or sal 
sections of an aircraft fuselage, might represent auch reflecto! 

A const line with steep, hi ae line Hips fea up to asm Large ships will give 
good indications, ans i have a patkek. superstructure. Low-lying coast anal ships give corres 
pondingly smaller blips, whi frequently be detected over short distances. 

Sinule objects will almost ee give single blips, unless these are large, irregular in ant, and detected 
at close range. In such cases, the shape of the blip may give the impression | Li it is caused by the combination 
of two.or mare blips very close togethor, ax against the elonrly outlined single peak ge ly obtained. “The 
— will most probably be in view however, when its blip is strong enough to exhibit anything but a single 


Several objects close together will give ae blige in o grow ig its eres according to their com= 
paratiye sizes. Wine the hence, Soride es used, not only h can thor Tee from the as be estimated, 
but alyo their bearing to port or starboard, as shown by the relative amplitide of the blips on either side of the 
trace. Due to effects. of ing polarization and phasing, such reflections may tend to add or sub- 
tract, and even to aoe it positions, if very clase together. is particularly noticeable with blips 
co a umber of small fahing boats, for instance, which have not the me exhibited by thowe from larger 


While indications from ships, large si islands, ete., are steady and well defined, those from other 
aircralt are usually of a different character and yary rapidly in amplitude, thus making it possible to identify 
them, An aircraft flying round a ship will be seen as a blip of changing amplitude and position moving across 
4 larger and steadier blip representing the ship itself. 

Surfaved submarines can also be detected over distances depending on their size. and their bull above the 
surface. Their indications are similar to those of a small ship, but may frequently appear and disappear at 
intervals as the hull is more or less submerged beneath the waves. 
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TYPICAL INDICATIONS ON CRT WITH ASV EQUIPMENT 


4 ON S MILE RANGE BLIP SHOWS 2 SAME BLIP AS IN FIG.1 BUT WITH 

OBJECT ABOUT 3 MILES TO PORT GAIN CONTROL RETARDED. BLIP HAS 

GAIN CONTROL ADVANCED AND REGULAR SHAPE, SEA ECHOES WELL 

RECEIVER OVERLOADING DEFINED, NOISE LEVEL INDICATION 
REDUCED 


4+ TWO OBJECTS45 MILES AHEAD ON 
HOMING, EACH ABOUT SAME DISTANCE 


AWAY. 


3. BLIP AS IN FIG1s2 WITH LAND 
ECHOES ABOUT 8O MILES ( 90m ranae) 


6. TWO OBJECTS I@ AND 2! MILES AHEAD 
ON HOMING AFRIALS a NEARER OBJECT 


SLIGHTLY TO STARBOARD. LAND 
ECHOES 34MILES AHEAD (36 ™ RANGE) 


S BEACON § MILES AHEAD 

ON HOMING SLIGHTLY TO 

STARBOARO GAIN LOW 
(9 mM RANGE ) 
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Small echoes similar to those produced by submarines may be obtained from i— 


i) —— waves, 
« Such responses however do not persist for more than a few seconds. 


(i) Small objects in the water such as floating barrels, spars, etc. 
These echoes will only be obtained if the objects project noticeably from the water. 

(iti) Clouds — Certain types of clouds, particularly concentrated rain squalls, may produce ae 
up to a ae miles. These echoes are usually rather diffase and can a ihe be distinguished from 
ship ec! 

(b) Orientation —As mont objects are not arene their orrentation with respect ae a 
wall’ have a consstoreblc hearin an the ane of the. bli ce fom he For jastance, « large shi 
proached from the bow or the stern may give a eee nieation than o ane ae approached from 4 iro 
side direction, This must always be considered when attempting to g neon Hs Sire from the size 
of the a ; ae a result, half the range obtained when a ship is approac hrcosdside hes obtained when 
appraac ies 

In this: connection, if must bo, remembered that ax the position of the aircraft with respect to a large ship 
approached from the bow'or stern cae, the blip might be expected to increase in size, while in the case of 
a small ship broadside on, movement of the on oe effect a change in aspect which will probably cause 
the blip to mesmallor, When the operator has had sufficient experience to interpret auch correctly, 
is be able to extract this information fram them, bearing in mind all the factora which tend to affect the 

ne of the blips he is observing. 

(c) Bearing — The aerials used in A.S.V. hove moderately-good directional properties, and objects will 
be detected only when they come within the feld patterns of these acrialy, [t is essential therefore that all 
parse! concerned im the operation of AS.V. should ee the coverages obtained with the various 
aerials, 

(d) Height above the Sea — The range of the equipment will increase as the height above sea level 
is increased. At the same time, due to the increased extent_of the sea retarn, the blind spot beneath the aircraft 
will increase with height, and the danger of missing an objcet in this region will be greater. A height of 3,000 
ft, may rho Gemeting te abe the Gar Deca ade If an object is detected from a greater height, it can be 
located and picked up on the Homing aeriale more easily from a lower altitude, particularly when the distance 
invelved is small. 

(e) Performance of set.— This is probably the chief factor causing variation of range. It is essential 
that efficient maintenance should be carried out, if consistent results are to be obtained. 

(£) Skill of — A good operater will sce and report even a very «mall blip; an untrained or 
inattentive one will do nothing until the blip forces itself upan his attention. 

Another point is that operators should not view the sereen continuously for mare than an hour, Over 
longer periods than this, banat ascbear seman even although the operator thinks he is still quite efficient. 

Efficient shielding of the C.R/T_screen {rar direct light is most important, as this is yery distracting besides 
requiring over-illumination of the screen, 


4. From the preceding paragraphs, the danger of placing too much reliance on the size of the bli 
sndlication of the size of the object will be understood. "Only when the bls lam Hoen cheered heavodiines suticiert 
time and under suitable conditions can the operator gain much useful information on this point. 


5, The use of A.S.V. on reconnaissance aircraft does not introduce any new principles a= far as search is 
concert 

It is peenasay however, that all concermed should be inted with the performance of the particular 
installation and with the factors determining the optimum fying height. 

It should be understood that ASN, has very definite limitations, and unless these are understood the 
best use will not be obtained from it. 

Aircraft using A-S.V. are pearching in two ways —using the AS.V, and visually, Sometimes the AS.V. 
is more efficient ; sometimes the reverse is the case. A few points on the matter are discussed below -— 

oath day, when the visibility is good, vivual search is almost always more efficient than AS.V. search, 

icularly for small objects. “This is not the cass when visthility is bad. 

re) ASN. Kear muy frequently make use of convenient cloud cover by fying just above it, 
barceanratees on A search, Thus the advantage of surprise is chtemed, this being most meeseant ja the 
case of submar. 

(e) At seat "he ASV. distance is usually greater than the visibility distance. 


(d) In operations using Rooster, 1.F.F., or for homing on 1 Bencon, the range obtained will almost always 
be greater than visual range, even by day, so (a) will MeeRY- 


6, Different types of seurch demand different heights and different techniques of search, 
i La Rens a eee A » installation gives it maxtmum range on a given target. 
Height is not critical, and any height above 1,500 fect will reasonable results, Below 1,500 feet and more 
Pere below about | 000 feet ranges begin to fall. rapidly. 


7. Anti-submarine — I) this case it in necessary for the aircraft on making its initial detection to 
for the attack with the minimum delay, Since attacks are usually made from heights giving a very limited 
range. the problem is rather difficult. Whatever height is chen it is essential that the aircraft chould be uble 
to reach attacking height in a rae dive starting at the moment of detection. Fortunately, the range on 
submarines does not increase much above |,500 ft.. a ee wid 6 Soaey eee sined wit Homing cask 


On A/S <r oie the visibility ix bad, best results will usually ing aerials, 
Otherwise the aire fly past the submarine before the submarine ix detected, thus givitig it ample time to 
detect the aireralt and md dee 


The conclusion sx that if the. vieibilit Bik the A\S.V. side aerial tange—nbout 8 miles from ogee ft, 
—Homing aerinls are best. In this case the AS. V. merely reinforces the visual watch, If the visibility is less 


than this, the side aeriale may be wed eae the: centval {sea-return) channe! covered visually, 
| PAGE THREE | 





A.C.D, 2005 (2) CHAP. 7 


5. Shipping search — The hetwht of search in thie cae ie limited by a new set of Lactore s— 
(a) ‘Optimum ASV. height, 
(bh) Navigational problems. landlalls ete. cannot he accurately made from great hemhts, 
(e) Cloud level — Thin layers of cloud should be made use of to provide cover, 


The guiding. principle from the A.S.V. ver of view a to Aly at the greatest hmght possible under the 
ercumstancee up to the A.S.V. optimum, The best coinpromise & usually a height of 2,000.-3,000 feet 


9, General technique of search — Thc problem to be solved iv that of manipulating aerials and height 
40. a5 to cover the greatest posatble aren of sea ee sottice. “The two factors contribating to this are the range 
of the atreralt and the channel maepie by the 

This channel! may well be taken as the wiclth of path dwept by the aireralt, when the edges of the path are 
laken a being wt the average tmaxinim range on the Searching acrals. Naturally, no hard and fast rules ean be 
lmel down, and some targets oulside this-range may be located acid: samme, within at may be missed, 

The range of pick-up will depend upon the distance of the target from, the aifcraft and will vary from 
very uhewt Tange in the case of a target near the plane track to maximum range of the set in the case of 0 target 
at this distance from the track, Assuming that targels are disteibisted uniformly over the width of the awept 
track, the average range.ol pick-up will be roughly half the maxtmum range. [It will actually be rather greater 
than half beenisse targets of very short ranges (0-5) may be obscured by sea returns. In the present instance 
the value for tnaximum range has been caleulated from the formula : — 

Mean Range = 4 (Maximum Range — Sea Return Range) 
of Maximum Range = 2 © Mean Range ) Sea Return Range: 

Naturally the channel swept must be lese with the Homing than the Searching aerials, partly because the 
radiotor is largely in a forward direction, and partly becuuse the range m levz, Hence these avrials are used 
mostly for sweeping when looking for subrnarines. 

Conservative estimates of the channel ewept would be-as follows :—for seople Homing aerials, 16 times 
the average masimum range; for Anson aircraft, the average maximum range. 

LF side werials warily are aned for aearching, a blank central area remains Loma pat duy te the sea netarn. 
Hence the effective chantiel, ay indicated in the tables later in somewhat lese than the overall channel, 

[n certain circurnetances it w possible to combine both types of search. This is done by vsrlalscally 
wwitehing onthe forward serials for a short interval, An area abead of the aireral) ts thus scanned momentarily 
Up to the masta tange of those atrials under the circumutances. Side aerial search im then reaumed and 
continued wntil the aircraft has covered a distance equal to the forward aerial maxinvam rarige, The interval 
between anoeesaively awibchrns: cur Lay Homing serials con br calculated, knowme the range on these aerials, 
the distance covered by sea-return, the epeed of the aircraft and the time for which the ‘Hening aeruls are 
actually employed. 

This type of search (lorward-ond-cide) i not profitable when searching for submarines, as it would be 
necessary to switch from Sparchong: to Meonmang too frequently, 


10. Technique of Homing. ‘With all types of Homing aerials, the hewic proceduri for homing tt turn 
the ameralt toward that pide on which the blips appear largest on the tube, until the blips cin tooth wiles of the 
trace are eqnal. Jt should be remembered that it the target i picked ap in the tip of a lebe—ie, 20° - M0 
olf chume, it may be ttoporarily lout if the aircraft i turned towards it dug to the mnge of pick-up dead ahead 

ng considerably less, 

[f a target is detected on the Searching aenals, it is meeedsary to tue the aircraft through YF—I100" in 
the appropriate direction before Homing can be carried oul. 

Vag Homme acfials possess very good [)) F properties which render pecctrttrney comparatively overage, 
Eg. in the Benutort matallation the ratio of the bli mw bs | fora target shout 1 off course, which hugh ratio 
is condone to woe iarallie Iycaryirige.. However, with simple Haring aeriala, as inch as (OP off) cour may bw 
only put obieerble, Hence much oreaicr care if teecssary. 


ln the final stage of Haming, height should always be reduced : 
(on) Tooredice the sed felons andl provide a lower miminmuin fare, 
(hb) Ts inipirave the By PF prepertion of the weriak 
(ce) To place the aircraft m position for ite attack, 
As the range decreases. the gam control should be turned down, so the blip newer saturates. |) itis 
is wot done, D/P estimation wil be faloe. 
A inal pointe a that if the warcraft has a cleft on, it will net be heading exuctly towurds the target even 
when ita making good a track towards it. 1) no allowance is mace for this, the lareet ie bound to here 


in the end, but bye curved instead of a straight path, An experienced operator knewing the drift should Ve 
able to male the neeenary allowance in an sirersft sient sii with Yau aerials. 


\|. Navigational use of A.S.V.—AS.V, can be a most important tupplement to ordinary navigational 
methods, particularly where there-are many islands, or where, the aircraft w flying near a constlme, or where 
Beacote ate available, 


\2. Searching Acrials.—These serials are af the greatest navigational tise. “This is becmuse of the narrow 
wpb ol the bean, so thal any eche observed js, knicum to be between about 75° and ING? fram the sircralt’s 
heading, ‘Since afl land tastes give similar echoes, no immediate identification of any portion of coast is 
peavible. However hy ohwoving vars capes and. bays aver a pered and comparing therm with the map, 
the aircraft's postion con frequently be deduced. The best fe naturally in a Bescon, os caploniecd later, ave 
better still ia twe Peacons. 
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3, Homing Aerials.—Here unfortunately ne such checks are possible, because unless an object happens 

to be dead! alnsicl, ite bearing from the aircraft cannot be accurately estimated from the 

If however, the aner = rT, bing tu — es its track on an island of a Beacon, the ae weraaln 
may be used aw falls Ww, nA’ ache been seen, the bestorocedure ip to turn the aircraft through 
Mil’, thus SER P HIE t eae bck ion ae seCUTINg re tea chance of detection.. Once found, the abject cart be homed 
on in the usual way. ‘Side aerials are even more useful in this connection due to the superior ranges 
In thes-fatter case it ia necessary to make-a Hat turn-so os not to fift the beam inte the air, or depress it inta the 
A. 

A further use of the Horning aerials in when aporacnig landfall under conditions of bad winibibty, as 


early warning of the previmiuty ol maumiaitis. can bea 


A.S.V. BEACON. 
l4. The ASV. Beacon is a transceiver which 1 tees by each pulse ae sei ASV. and resradiates a 
pulse about (0 microseconds long, This pulse is coded, and the blip may be and the code read on the 


ASA. sereen, Thus the particular Beacon may be identified and the aireralt's tues und diwtanece free it 


ascertained. 


15, Due te the Fnet that re-radiatien occurs at the Beacon, much greater power i available than would 
bein a normal reflected pulse. Hence a beacon should be pickedup at maximum range provided it iu in the 
taciated bear, and the-rcraft in Aying not lewer than from 24-5000 feet depending on the height of the 


heacon ahaye its suinroundine. 


TABLE I 
AVERAGE MAXIMUM RANGE AT 2000 FEET 


Sinnple | Vagi | 








Homie Homing | Searching Effective 
‘Target i ae SSS = SS cree 
ahd pt on 
Beautort Penufort 
ras Anson Hudson Search 
Shins Lec than, In 22 
1000 tome. 
Ships 1000-11,000 | [2 34 
borin 
Battleship | A 72 
Caaxihne | 5 12 





16. The above information has been compiled from Australian and overseas reports, and iw inchaded 
purely as a guide to probalile performance, 
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CHAPTER EIGHT 
FAULT-FINDING IN EQUIPMENT 


Carrection of Common Faults — Individual Units Tests — Voltage Analysis of Units — Plug and 
Socket Assemblies. 


CORRECTION OF COMMON FAULIS 


I. It te mmpracticuble to make a full list of all possible faults which may eccur im the equipment, with 
mmstructions for their remedy, Experience is the best teacher where the recognition and diagnosis of ayes 
are concemed, ‘The purpose of this chapter iy to tabulate some of the troubles most likely to occur, t 
with @ list of faults which cause them, and the adjustments or repairs likely to be required, 

lt as is general dificult to make teste of the equipment while it 1: mounted im the aircraft. - For this reason, 
it Gs hive'sere uate eae ee Si roe es iS Sab Utara See Oe ee A 
cea oa af the defective unit ray then be miacke in the workshop. For the same reason, spare inter- 
connechng plugs and cables should be available, and a complete set should be kept on the bench to enable 
immediate checks to be made. 

When making voltage checks, the greatest care must be taken owing to the presence of figh vollages in the eguip- 
ment. Voltage tables for each unit are given-al the end of this chapter. 


FAULT. TESTS. 
1. Vertical Sean normal, receiver note | (grasa) }. | genial from red of green plug on 
normal, but signals (blips) weak or oo ‘Signals on touching centre contact 


should he weaker than with aerials en, if aerials 
are satisfactory. If aerials appear faulty, make 
standard inspection, 
. LE mulhammeter im -Trenamitter reads leas than 
35 omills., check aerial timmng and check trans- 
mitter Settle ard cables. 
Cheek frequency of transmitter and alignment of 
recerver, 
Cheek aonal section of awitch motor. 
. Type 954 may be defective. 


fe 


we 


2, Vertical ecan normal, both noiwe anc echoes weak. » Check eables and ploge connecting receiver to 
imdeator unit. 

2. Tf two indicators are: used and both pive faulty 

imuares, trouble almost certamly lies in teceiver. 

If the receiver is suspected — 

(a) RE. valves ante faulty. 

b) RF. oscillator valve may be Faulty. 

a LLP. valves may be ey: 

Make a voltage check. 

S Check switching motor contacts. “The swatch 
may be left out of curcuit by connecting either 
senal of ig gtnerater directly: 4 to the 
receiver ot 

(f) Check Teaio: and senuitivity of receiver 
by means of signal generator. 


3, Vertical scan normal, both noise and: echoes IF out-put to cathode follower faulty — 
abree nt, ck all connections. 
. Cheek mila meee 
a valve and voltage check. 
Check alignment ag tecerver nay he oscillating. 
ae Utd my he may be shorting. 
nye switch may be shorting. 
Seerooos: Het Fe shorting to the éhieldine: 


Io output to cathode follower normal z 
1) Cheek switch motor. 


5 ppnpEOP 


Video leads, 
(3) Check video valves and voltages. 
Check wh see that anode voltage is reaching the 


Cl 
Gy ey 


oe , 

nge Valve cate, 
Cheek all voltages 

Ne pulse from tranartitter. 
. Shorted C10. 


5. Spot in centre of screen, 1. Faulty 5V4G valve, 
2. Open HLT. cireurt particularly choke L.18, 
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4, Vertical scan absent, of ermall, but spor of line 


visible near bottam of screen. 


oN MTS 
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i 


13. 


14, 


15. 


FAULT. 


Nothing visible on screen. 


~ Vertical scan present, echoes normal m strength 


but blurring or “* shiver” an the indications, 


~ Picture wormal on one aide of oe centre lime, bat 


on the other aide, Noe TOOT I but ne blips. 


- liditatons oormal an one side, but receiver 


noise and echoes ahuent an the other. 


Picture otherwise normal but leit and riptat bane 
indications (port und starbeard) do not keep 
entirely to thelr own side of the ceatre line 

Jor centre line split in twe over part ur all ol 
its length, 


‘Prace split both note anel echoes absent, 


Bright spot at each end of trace. 


Impossible to calibrate trace. 


No focus control trace wide and blurred. 


No bias-contral or poor brilliance, 


Fly buck excessive, 


. Intermuttent and distorted. trace. 


‘Trace appears te move up and down screen, 


Trace shortens when switched fram homing to 
searching of vice versa. 


Max, bhp does not comeide with max. nome, 


» Trace half length, 


No horneantal shift contrel, 
No vertical shift control. 


Fishbone or fr tree trace. 


Lower end of trace conttacted on all ranwes. 


Bias-and focus wreontrallable, 


I. 

Z. 
3, 
4, 


wt 


ht 


— eh he 


he 


—h—  -_ 


& 


=F 7 Re Ree ie poke ae 


id Pa — 


— —_— ii hy — 


. Microphone C.R.T 


TESTS, 


Biss contro) tucied down 

No aan voltages, 

Faulty CART, 

CRT. flament transtermer primary open cir- 


cuited, 


. RA? or B53 open. 


P.RLF. tao high. 

This will be more pro- 
nounced in the air, 

Faulty filtermz of power supply. 

lucorrect adjustment at voltage fegubatac 

Dirty switch motor contacts, 


. Faulty aerial connections. 
. Faulty aerial section of switch motor. 


| Faulty eousial lends between receiver and ind: 


ecator. 


. Faulty awitch motor. 


: Sci diode Var m incicater, 


Swit 
of indi 
PY Bs 


motor overlapping, Fait inurrar es 
ications on one side can be seen on the ather 


. Receiver oscillating. 


» Cll open. 
RI in transmatier high. 
. Faulty black-out tube. 


Range ¥. alve: faulty. 


FR: a iB 


bith. 
PL condenser in rank: valve coccurt fatley: 


» Faulty ¥4, 


19 meg. atrip in Transmitter high. 


. Syne control faulty. 
. R33 B.33A RM RSA high in yihue. 


Focus potentiometer faulty. 


. RA4 eh. 


Faulty 


» Weak type 39 valve. 
. Bias pot faulty, 


Resistor R13 tow ingh. 
C14 leaky 

R36 (bias carntrot) Landis 
Weak CRT. 


Low CRT. voltages. 


| Black out valve defective, 
» EV open circurted, 


Transmitter Glament micas, punctured. 


. Faulty damping adjustment of voltage regulator. 


. Faulty eoatchie of werials, 


‘Pranemitter off frequency 


Ree ay V4. 


C7. .C9. RIY of R23 open circuited. 


Faulty Range switch 


VB US, 
R37 open crreuitedt 


, Ve Uys. 


R30 open créuited. 


. Oscillation in Ist RIF. stage. 
' Faulty phage change valve. 


1, 63 Filamentiol CRT. shorted to earth, 
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FAULT. 


27, Brilliance venes without altering central, 


28. High PRL. 


28. Gam control ineffective, 


30. es drawing overload causing fuse to 
oe, 


31. Low PLR. 


32. Troce moves wrth variation of bias and focus 
contrat, 


33. Poor voltage regulatien: 


34. Smell from control anit, 
36. Low cutout from Transmitter’ 


36, Unstable Trace 


37. Frage off centre and very poor brilhancs, 
a8. 


Reever cutpat unbalareeel 


39, Apparent loss of sensitivity through the switch 
moter 


40. Type AVI valve or valves do not Light up. 


Pa ee 


— whe deh fa a 


—— fh ube ha [rat dh lle RE Pe eT 


— dee ed a 


= 


- F 
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TESTS. 


. Cl) mitermuttent. 

. Panty yoltage resist ian, 

. Faulty VTO0's, 

. Moisture in resistor stip RI of Transmitter, 
. Incorrect matching, — 

: Inearnect aerial coupling, 

© Pauley transmitter grid condenser, 

_ RV5, R20 or R25 open ctreuntted. 

_ Faulty VT 90's. 


‘Tapping pomt on aenal Lechers meorrectly -set 
rating incorrect leacingr. 
19 meg. strip high. 


. Transformer 987B windmes shorted to frame. 


Transformer TP1119 € windings shorted to frame 


. Short in HLT. cable, 


Condenser C) shorted to eurth, 


~ 19 Meg. strip high, 


. Faulty VT, 90's. 

. Incorrect Inading and coupling, 

. Low HAT, Voltage. 

. Reeetor R30 high m value. 

. Ts awamp resstor oper circuited, 
Feulty damping-adjastment, 

. Faulty Alter crcatt in contro! panel, 
Rectifier burnt out. 

« Lew HLT, vultiage { 

. Weak VT Os. 
High 19 meg. strip, 

. Insafheent aerial coupling. 

. Ineerreet loading 
Switch motor needs wdjutiment. 


oe remuletor hunting. Adpist damping: con- 
rai, 


Transmitter ut unstend 


. Faulty blter choke L18 in HT circuit of receiver’. 
. 24 volt. mput low. 


. Resistor RY (Glter crant af 679 power supply) 


open crcunted. HT. at pin. 2 reads 4500. 


. Poorly eynchromsed motar. 
. Dirty awitch motor contacts, 


Faulty video valve, 


Faulty video lead 


. Cancel bv excessive hach. from aviteh motor 


brushes. Clean brushes and commutater 


. Open transtormer lead or more probably leads 


thorted at transformer terminal. 


2. When the faulty unit has bean isolated, the following notes should be helpful i determining the exact 


nature of the trouble. 
removed to the teat Lerch, 


The Transmitter. 


lf it is obvious that an appreciable arnount of work ie involved, the unit thould be 


». The defective transmitter may be tested as fellows — 
1, Make sure the blower is working, ane that the transmitting valves VI and V2 have thelr filaments 


alight. 


2 Cheek the rectihers, whoee filaments should be visthly glowing a dull red. 
3. He the HLT. ‘current 1-2ero. cheek the FLT. voltage. To do thie, switch off the HET. ewitch on 


the tranomitter, comnecta wut 


le meter acros 3 of the power supply, ewiteh on again and takes feading. 


This should he approximately 700 vu. A suitalile meter would he an electrostatic type reading to 10,000 
volts. “lhe greatest care must be taken concering the insulation of leads, cte., when making this teat, 
4. The power-supply corndenters, C1 C2, and C3 should be checked, with their aaavciaiwd wirme, 


lor brett ewestite. 


3, Peak the transmitter tummg. “Phe current should read 3-5-5 mulls. 
6. Measure the PARF. (300-400), the brequency, and peak volts output. 
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The Receiver. 
4. The defective receiver may be tested os follows -— 


|. Check HT. voltage at auitable points in the circuit, also the filament voltages at the sockets of 
the valves. 


2, If the H-T. voltage as low, or abpent, check the power gupply condensers for possible shart eur 
cutts, (Cheek all condenwers connected from « high voltage point to the chassis, a breakdown in which 
could cause abnormal current drain fram the supply. If all condensers are sound, ond no partial of 
complete ahort-cwreuits are found, replace the rectiher valves. 


3. Vf receiver is still unsatisfactory, the nemaniing valves should be tested, A simple test (9 lo mesgure 
the cathode voltage for each, and cotmpare with the rated value. Any serious discrepancy melwates a 
fault in the associated circuit af the valye concerned, and possible low emesion, 


4, Make a resistance check of all co-axial calles, 


The Indicator Unit. 
5. [the initial testing pomts toa fault in the Indicator Unit, the following procedure should be adapted -— 
(a) Inspect connections from the two input plags through the video amplifiers to the horizontal plates 
of the CAT. Check components and voltages associated with them. 
(b) Replace VA, ond if necessary, V9 and VIO 
tc) Replace C.R-T. 
If the vertical sean isesmall, ce absent — 
(a) Cheek all HLT. and flament voltages, Wher teatiog HT. voltages, frst switch off the unit, then 
Seer the meter and awiteh on again to take a roading, ‘The unit rust be switched off before the meter is 
ib) The stage a which the fault occurs may uanally be lownd by applying a low-frequency voltage i: — 
(i) The orange plug. 
(i) The grid of VI. , 
(ii) The eathode of the second section of V2 (connected vin RY to the gnd of V3). 
(iv) The grid of V3. 

Alter first ascertaining that there is no ALT. wellage present oa these points, sufficient low-frequency voltage 
may be appbed to elongate the spot in the sereen into a line by touching the pamts with o length of about 6 feet 
of ineulated, unscreened cable. : 

fc) Wthe senn is blurred or “ shivery,” check components connected with the input to VI and also V2, 
and the associated wiring, Capacity between the unearthed heater wire, and V2 second section cathode and 
associated wiring must be kept low, and the correct section of the diode must be used. 
(dl) Vo picture at all ix visible — 
(i) Check the presence of correct voltage across the heaters of the CRT. These are-above 


earth potential by | 
(uc) Replace CRT. 
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Paton 1000 ohm per volt multimeter. 


Position of gam control 


| Voltages mieniured to earth | 
Max. | Min. 
| Heuters AJC. 
Anode Supply | 
& Moving arm al gan control 7 Sy across control 
Ist RAF. 4 Anode 
| Soren 
| Cathode 
| = 
2nd RE 954 Anode 
Screen 
| Cathode 


Miner 





let LF, 


2nd LF. 


Ird LF 


4th LF. 


Cathode 


Fo | ] wer 





ne 


Note :— Voltages (0-10) v measured on 0-10 y range, (10-50) v on 0-50 v range, (50-250) v on 0-250 v range, 
(250-1000) + on 0-100) ¥ range. 


Tolerances — Plus of Minus 15%, on all voltages. 
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INDICATOR UNIT TYPE Al 
Paton 1000 ohm per volt multimeter 














Valtages inounired to 
= earth | 
Heaters AC. | 
Positive Anode Supply} 
Negative ©), 
Supply 430 v | 
(Measured with 20,000) 
ohms volt meter) 
| ayn. Pot, 
Vil. Anocke Min. 10v Max. 6¥ Min. [Oy Max. 6v |] Min. J0~v Max. Oy 
V2, Cathode | 28 v 2B y 2ay 
| Cal. Pot. 
V3. Anode Min, 83 ¥ Max, 118 » | Mi , 
V3. Cathode ay 41-5 ¥ Ay 52 


V4. Anode 200 + 
V4. Cathode 45 ¥ 
Range Sw. 
V5. Anode 19.36, 235 » 90, 506 | 9.36 255 y 9, Dy | 9-36, D5 v 90, 20» 
V5. Sereen vv a7 ay 
Vert. Shift 


Vib. Cathode Min, 54 Max.150 | Min. 54v Mex. 150-+-| Min. S49 Max.50- 
| 








Va. Focus pot Min. 560 vy Max.730 y | Mm. 795 v Max. 1000 vi) Min. 670 v Max. 0 v 
Bias. pot | Min. 1100 v Max. 1250 | Mim. 1100 + Maw. 1250 v! Min. 1150.~ Max. 1250 











Hor. Shilt. 

VB. Cathode | | Min. Ov Max. 95 | Mm. Ov Max. 95 | Min, Ow Max. 95 v 
Cathode? | 4? 42+ 42 ¥ £2 y | 42 9 A2'y 

V9. Anode M5. 245 y | 245 
Cathode ay iy a ¥ 

‘ | E = 

V.10, Anode 245 v 245 25 v 
Cathode ay Sy 5 ¥ 


Note ; — All voltages between (0-25) v measured on 0-50 vy scale, between (25-250) v on 0-250 ¥ scale, between 
(250-1000) ven C1000 v eeale. Voltages above [0000 net readable on standard (000 ohms per volt 
meter, and therefore bias pot. reedings and foctis pot. for R.T. cannot be chécked unless a auiteble 
meter 15 available or an exire perics Tesistor 13 ueed to Inchense the rarer ol the standard multimeter, 


Tolerances - — Filaments plus of manus 59%, Cathodes pli 25", muruis 2%, 
All others plus or minus 15%. Oscillator Grid Current not-less then 1-2 mills. 
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PLUG AND SOCKET ASSEMBLIES. 


Plug Assembly. 


Preparation of cable. —Vhe cable should be cut inte lengths 4 inch longer than required. The pre 
tlh ed ce ahcsal a ta lass Sse Vasco tics tie itgnee verona ts pkg oes.” We akeoell a 
for 24 hours: before assembling the socket, to allow the msulation to contract, since this will have stretcled 


slightly due ta coilmp. 


Attachment of Pye plug to cable. 


(i) Remove the protective covering over the braid 
jor a distance of | inch from the end of the calle, and 
push the clamping screw (7) in Fig. | over the end of 
the cavermmg. [t must be kept in t - postion through- 
out the assembly. 


(u) The protrading braid should be unwoven with 
o blunt instrament and aplayed before passing the 
dec (8) under the braid inte the clamping screw (7). 
aleeve should be be pressed inte the clamping: Bory 
a hard as possible by hand, The protruding strands 
of braid should be cur off as close an possible to the 
clamping ae The ae ei should be io 
we sce haying a por of semi-circular jaws, just large 
to fit round the cable, and sufficiently strong to 
airae the clarsping acréw, while the clamp sleeve is 
pressed hore hy means of the tubular tool passing over 
the insulation, This operstion should be made m o 
suitable press. “The brand chould then be priced. 


(ia) The traulation ehould not protrude mare than 





3/32 inch from the sleeve and the length of the bare 4. Grab sere S. Socket body 
ee mo np Fas r i Mule Washor A Chunnias ) 
iv) in the case of cables with « aingie-wire enn- » Moulded spacer - Sleeve 

ductor, » conductor ferrule (9) should be fitted securely a, Condactar forsale 


by aoldering. Sandie BS uctors. shouldbe twisted 
Hyhily with flat nose pliers and lightly tinned, 

(v) Fit a moulded spucer (4) in the socket body (5) 20 that the small hole mounting is open to the cable 
entrance, and the large hole positioned to receive the socket (2). 


(vi) Place a spring ming (6) ow moulded waher (3) in turn over the socket before fitting it into the 
moulded spacer already in position in the socket body (5). 


(sui) The clamping screw should bbe held in a vyce with the cable hanging downwards, while the socket 
yowith the spacer and socket ir postiss if. screwed on to It. sure the conductor, or uictor 
ferrule if fitterd, is wmible through the wrub serew hole in the socket before tightening, oo that it passes to the 
end of the hole in the imeul bpacer when the socket body is-tithtened on to the clamping serew. Care 
should be taken to oneure: that the taper m net damaged curing asserthly, 


(vii) Insert and tighten the pruls screw (1), 


Front Mounting Single Ended Pye Plug Assembly. 


This " illustrated herewith, Panels with thick- 
ness of jh or f aoch, toch and | inch peed nes 
pectively, 3, 2; |, or no packing washers (4), 


(3) Fin the brass hush (2) through a ji] meh hole 
mm the Pa using the nomber of packing washers 
ipecilied above to make wp the panel thickness to | inch, 


i) Place w spring retaining ming (6) over a p 
mounting (7) and sctew the latter on to the buch of 
and tighten up. 

(i) Place a washer (1)) ond an insulated washer 
over a single-ended plug (1), pasw the stein through the 


lug mounting, anc secure with o nut (3) on top of tw 
Gelli workers Chand « takeout meer 


are Fit « soldering tag (9) and secure with « éhake- 
oof washer and mut (3), 


(v) Clip a spring (10) mito the slote of the spring 
retaining ring, 





[PAGE SEVEN | 





A.C.D, 2005 (2) CHAP, § 


Front and Back Mounting Pye Plug Assembly. 


Panele of i inch, } i mech, je mech, and + inch, 
need respectively 3, 2,1, or no packing washers. 


(}) Screw one of the plug mountmga (7) on to 
the screwed sleeve (2) and after fitting ones ring tt 
tauning ring (6) pass th aH inch he 

using “ umber of packing washers (4) wpecified to 

iad the pe thickness equal to } inch, 

sleeve with another plug mounting with the 

series See oat ning (6). Whee the plug mountings 
are tightened up, it in important that the screwe 

(2) should be an equal amount in each. 


(5) (ui) bed ihe eri Oy aq ae washer 
on t uble-ended plug pass it through the 
assemb! another insulated washer (9) 


and eecure with 


SNe eo a 


retains cing (6 


CABLE PLUG CLIP 





Fig. 4, 


4 Pin Socket Assembly, Type W 150, 


the 


reve 


iv 
@ 
(ii) Clip a sees (8) into the slots of each spring 2 Serene ee 
: 














rs 


=! os 
Ph aah — 


| cme (0 
Balle lng I 
: 


Pre 1 | | Ue 
. T ca 





» 
AW, x4] 








= Vy 
Fig. 3 
- Itteulated washer 
pees eae 7. Play movstiag 
$. AP. washer 


CABLE PLUG CLIPS. 


This chip is inade into two parts, — It ig necessary 
to unacrew the four serews before fitting and then fx the 
large portion of the clip pround the Pye plug, finally 
sorewing up the smaller portion of the clip around the 
coatial cable. The variations in the eize of the contial 
cable may necessrtute ching of the cable until it can be 
held firvaly in the wmaller portion of the plug erin, This 
clip tust be attached to all Pye plugs on all eee The 
ue of the clip must not in any way 
attention given to the normal fixing in i ake of the 
Pye plug. [tis intended that the plug clip shall add to 
the strength of the join thereby mmimiming the chance 
of breakage, 


This is ilhustrated herewith, The method of 


attachment to the cahle fol 


(i) Unscrew the socket, tin the perrsi all over and 


abp and the gland nul. over the c 


(13) Remove the braid, cabtyre and rubber ingula- 
tion to ae saaates length, os tndicated, Tin the last 


1 in. of 


(iu) Slide the ferrule up over the tinnad braid, so 
the brand just does not protrudes through the ferrule, 


Sweat the two together. 


tiv) Now tin the ends of the wires, and the socket 


pire, 


(v) Shp a length of 4mm, Nvlex over ench con- 
mctor an. ahown, Pasay the lot through the elbow 


Iitting anid g Tins, 


(va) Enture that the locking ving and busting are 
each Wire lo 
ite pin, ~Puah the Nylex forward-so ag to cover the 


relatrvely correctly posttuoned, and 4 


entire bared portion of cable, 
(vid Serew the plug together, 


2 Pin, 6 Pim large and 6 Pin small sockets are all 
very similar to theee, and ure prepared similarly, 


4 Pin Socket Assembly, Type W 310A, 


etl Brave? tb be 


Seldered te Seria. 
Jere ar fore, 





This eee is -itrular te Tye 150 ave ja titer 
changeable with at: The only difference is thar the 
ferrule ig replaced by three segments which clamp 


tightly to the hrasd, 
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2 Pin Socket Assembly Type W 204. 

The i tllustrated bherewth The method ol 
attachment to the cable folhews, 

() Unretrew the socket ond tin the socket ‘coritacta, 

(ij) Unserew the gland put and take cut the three 
bEpTHei es. 


(iui) nea the braid, cabtyre and risbber inatla- 
hor to a suitable length, as indicated, Tin the last 
Tin, of brad 


(iv) Slip a length of Nylex mbhing over each 
conductor. 


(v) Pase the conductors through the gland nut. fit 
the segments, poss the conductors through the sock 
meombly and tehten the gland nut, The segments 
will clamp te the bravd and ensure a good contact, 


(vi) Solder the conductors to the socket pins. 
(vi) Finally tighten the clamping ring. 





Plog, Type MC2M. 

This is Wlwstrated herewith, The method of con- 
nection to the cable follows. 

(i) Remove: the nents together with the two 


g pans, hy undeing the emall prib screw, Remove the 
spring hatale likewise, and de tt-over the end of the 
coh 


(i) Remove the braid, calityre and rubber mulation 
as shown, the latter to a length of 1 in. 

(ita) Tin the last Tom of brad. 

(iv) Now: pass the cable through the body of the 
cannector and slip a length ol 4 ram, Nylex over each 
conductor. 

(v) rey imacrt each conductor in its pint, and 
eccinn it there by running solder dawn through thie 
opposite end of the pin 

(vi) Push its Nylex up so as completely to cover 
the bared wire. 

(vn) Now place the insulator and pins in postition 
and screw up the erub aenew. 

(vin) Push up the spemg lerrule inte its correct 
position aad. sweat it on to the trined braid, Serew 
up the remaming grub screw. 





Amphenol Plug, Type 9SMA (right angled). 
This i illustrated herewith. The methed of ean- 
nection to the comial cable follows. 
(1) Dismantle the connector by 
(a) Unacrewing the sleeve-ving. 
(b) Removing both gv screws. 
te) Unecrewing the elbaw littireg. 
(0) Prepare the cable by 
(a) Removing Loin. al rubber, 
RCMOv INE Lin. of brard and dielectric and 
tinning the end of the braid. 
(c) Tinning the inner eeaducter very liehtly, 
Cini) AoW pana the conchictor ferrule over the corn= 
ductor anc sweat them together. 
(iv) Pass the socket body ever the cable. 
(v) Wrap the metal ahield around the cable and 
sweat the smaller portion of the ehield onto the brasd. 
(vi) Now slide the socket body mta postion, ane 
screw up the grub screw. 
(vil) Screw the clbow fitting ante the socket body, 
so that the conductor ferrule is inside the socket. 


(vin) Screw up the cemnining grub screw. 


lix) Finally serew the sleeve ring and locking fing 
moto the elhew fitting. 
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APPENDIX “A" 


EQUIPMENT SCHEDULE. 


IDENT NO. 


VHC, eso 
yin (65582 
vious! 65258 


VIO G5703 
VOC 429 
YC oie 
Thc 4a 
VI0C.ea79 
YIOCs 65579 
WIOC/ 5575 
YI0G) tiara 


VIOC Mah. 
VOC 41 
VIUC okay 
Vitkoy eda 7y 
IOC," 


¥ lOc har 
. Li ‘hoG7 


NC 65883 
yO. ‘or7 


¥ 1c, ‘tte 33 


\ OHSS 
VIN, tba 
VIOG, 5682 
VIRE S563 
Vite 66735 
VIO 


INDICATOR TYPE Al. 





DETALL 

















le OW, LRG 
iy uC. 


20K. 1, AEROSTAT CARBON POT, 
20k, et 

40K, 1 

i 1 AL LR (STAT CA ree 
20K, AW, AEROSTA J CARBON POT 
ae rat eee POT, | Watt 
5K, WW. ‘MIRZONE, POT. 

SK, WOW AIRZONE. POT. 


“3M, |W, AETOSTAT CARBON POT, 
IM, NY, AEROSTAT CARBON POT, 
5M. 1W, LBC 

‘AM, IW. IRC 

“25M, 10", L.A 

1OK. LW LR 

1. TW. LLG. 

2k W, LR 


Rae 
5M, EW, AEROSTAT CARBON PROT. 
5M, iW. AEROSTAT CARBON POT, 
$l. OV, w. DECON 
Hb U16=00l afd. AOOE sw. ISLEY 
“OL CO7-00 rob, GOO. ay, CIE 
Hh TAO mtd Boo, yw LICON 
ahs w. CHANEX 


fiz i a. ws UGGIN 
“Thee = iy. 

+. G00V. we, DUCGIN 
93-02 GW. w. DUCON 


ft We 
05 S500 vw. DCEO 
TOU of POO, SIMPLEX 
100 ot. 400, wi STIVIPLEX 
AD S00, ww, EROS 
45-05 in rf, 400V wy, DLICON 
300 pl MAN, we, AWA nls ans Type 78 
ft ve Arse neta Dope Po lide Strat 
SH pl AO we AW Agi lveted mica Tepe 379 Lu aris 
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FP and St 
PaS2° 


Pacas 
PRS 


P and SI 


APPENDIX “A” 
EQUIPMENT SCHEDULE 


INDICATOR TYPE Al (continued) 


IDENT BO. | DETAIL 
VIIOE/SS Valve type! 82 (ACT) 
some tHe 
1852 (ACH) 
Be aca 
‘ CRT Tipe (802-P! 
" @ecr 
- ik hers pet | 
VIOKE/ S000 | | teeta ee PIA (For (802-P] onlky) 
VIOAB S024) Reflex exteriaton 
YVIOAB/S02300 Maak, rubber 
eda Seales, eae Type Pi, 
OH ala: | 1g 6 pin Large, Tepe Bley 
vIOH/I98 Plug, & per barge, tre W201 
YlOH/a73 T: Ei aes Pye single ended 
| YIOHB 50040) 1 ce Tepe El € ane 
| ALTERNATIVELY 
VIOHE Sc} Socket, (pan lerge, Type WGA 
| NOTE that W type sockets au above are on cables, plugs are on 
imi. 
VIOOB 500100 "Tray Indicatar mounting, tyre Al, 
Y10OQ8 Soni) ‘Try Linticatar ae type Al A (hohe) 
YIOOE om Indicator Lint, type A 
| PAGE ‘TWO | 
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APPENDIX “A” 
EQUIPMENT SCHEDULE 
RECEIVER AR301. 
PART No. IDENT Na | DETAIL 
Ri VI0C 66307 500 oben, [W. LEC. 
Ri OC bie? S00 wher. 4, tive 
Ra VYI0C, (663? 900 oho, EY, LRC 
Ro VOC 66261 iReW, LR 
Re VOC e626! LK, AY, LEC. 
Ri YG Gan? S00 shen, W), 1.RUC, 
Ra VOC, eer 400 ohn, bW, RUC. 
RA VOC 66593 DK, 2, LC 
RIO YIOC/Sb2n6 BKAW LR - 
RIGA YIOC 05718 100) ahr, 1W. De. 
Rll 66308 2K, #W, LAC. 
RI? VIO 6624 5 Kaw, LBC. 
Rid Vi0C/ ser 500 chim, #W, LAC 
Rl+ VI0C aiid 3 K.4W, LEC 
HIS YIOC 45673 W ohm, #W, LLC. 
Rb VIOC, (GASB6 900 ohm, 4W, DRC. 
Ri? Vl0C aas07 S00 ohm, £4, LAC. 
HIM Yloc ean? 500 ohm, +W, ERC. 
Ria YIOC 6284 5 KW, LR 
Ra YING 65673 3 ohm, #W, LIC. 
#2 YIOC 66556 300 chin, AW, 1 RC. 
R22 Yloc/ sea Es ohm, #6, DRC 
RS YIOC Masi? shin, hi IRC 
Rid V1OC 564 5k, PW, LR 
R25 YI0C 63673 Weobm, bW, LC. 
Kab V 10, 665% 300 chin, AW, LARC. 
Re vine ee | MW. ARC 
a ' r 2. 0k at Far Bate 
R29 V10G 66307 500 chun, FW, LBC. 
Rw OC bose 7) ohm, ¢W, ERC 
R3l Yl0C,/66307 S00 ohm, 4, LEC 
Riz YIOC/s63G7 SW ohm, 4, DRC. 
RAZA Vide. h37 500 olun, 40, LEC 
R33 VI0C,/ S638 30K, WLR 
RM TIOG,bhg80 32 0K 1W, LAC 
RM Y HC bed S00 ohm, +, LR 
R37 YIOC 6566) 3K, W, LR. 
R30 YG 65575 Ja Ok, 1W, LRG. cach rostance 
Has VOC, aba 10K. iy, LR 
Ri VIO, bani [Kew ERC 
Rab V C5665 10ohm, (7, DUCON 
Fis V0, 6a64 10 shies 4¥ | 
Ray V IOC ez 15 K. IW, LR. 
Rae Y IOC (66307 5iMI oh, AW. LR. 
cl Whca6a9 10 pf. 400V. w. midget mice 
ors YC G3647 20 pt. 400V. w. mudget emuca 
ch VIC 5649 100 pt. 400¥. w. rmicipet- mien 
cH YC A565) 001 400. w. rridlget reba 
S Vine eed? 100 pf 400V, ws midget micu 
th TOC S648 | SO pl. AXIV, wy. omchget mica 
ci Vacs “O01 AQO'Y. we. rizheet mice 
cH YC 5650 400) AQ0Y, 7. vuvielgpet rrcicm 
cy WC 45649 Win) yal, MOOV. we ae 
clip YC 569 1) pf. 400. we, oidiget mica 
cll VIC ea} 100 pf ATV, we. midget mica 
ci2 TOC 65645 30) pl. 400V, ye, rmidpet, mien 
ch YC ote Slit etator 2/4 pl. (oacill. trier) 
cl4 YIOC 45647 2) pl AQOV, ye. rrvvdlgat erica 
tl VIO /e5648 2H) al, MOOV we. rechwet entice 
Clo yeahs V0) pol, 400M), 4 incr 
en y 0c /ew mw oe " mca 
(OL ae i POV. ww. midget nico 
9 YIOC 16023 SHH) jaf, HOM. ye. aibvereel imme 
cat) YhOC 65650 00) SIV, ww, amcichged nace 
cal YC 85649 100 pl 400. we rtidget mace 
Ce VIG fo6a7 Ale trimmer: F palate 2. terives 
a WlOC 65650 EA rae rica 
4 Vie pw WT Prac 
i VIG 65650 ott psy w. ritelget rome 
2 TIC fais) “HU oh Payirats] 
par VNC 6 io pl, HN ot mice 
= VOC 65657 Agr trimmed 7 plate [FL bitin 
ar) YIOC ied 001 400). se. thickget rica 
CH Y1OC 65450 QO) 400, w, rraicyet rca 
i (ae ‘ oie. Fh tren 
c3 YIOC/6568) 100 pl, $00. w, sreidaget mica 
CH VOC 65657 Air trimmer #.plate 1.F, tunoe 
C35 TO pea QOL 400, wi. trimddet: tranca 
Ch VOC Gest) 00) 400, ve, mis itcn 
CH ¥ 10065652 3-5 600V, w.DUCON Cami. type 
C8 (OC 56a] “1-01 mde S000. we, DUCON Com, type 
cH VIOC 6565! (1 0) mid, S0O0V, er DUCON Com, dye 
a VC) Sand 4e3 mid GOV, we. Com, type 
Cal 100, e5e5h O01 400V). se. midget riuca 
CAA VIOC t5a50 (0) 400V, we, midget mica 
Ca? VOC 65650 DY FOV, vvuchypst uriow 
CAl ¥ 10, G50 10 pf. 400¥ ve, rrvclapet erica 
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DETAIL 


Nic pieneade Tiglate LE. ican 
COL AV, ow, rruckget mica 
OG 4OOV, wi, ident mica 

‘O0) 400°V. ve. midget mica 
— Tony wr. midget rca 


oN 4 4 : sdidet inhice 


Vader tye 955 

Valwa i 1852 (GACT) 

Valve type 1852 (64C7) 
6AC7) 





‘alve type 1852 
Valve type 1852 (6AC7) 
Valve type HH 
Valve type 1852 (6407) 
rant type ai 
alve type: 
ral col 
Henter choke type A 
Qhuarterownve choke: tepe RE 9/53 
LF. Cail = 
Heater chide trpe A 
pene aene ‘choke rype HP 9/53 ILE, 
Osrallater coupling 
Mier cout 
Ly Vint eas Heiter chode type 8 RLF 
Liz Vie 74s LF. enil tps 
Li YC, 74 ayer 
Lid VOC 543 Hest che roe BIL. 
Lis TMi iy 
Lié OB Hae See ie ie BRE 
Li? YC 74 
Lis TIC bo Chak ng ne 2 1 
L19 VOC bed Heater choke type 
Lig VI 5 30 Me. choke eS oe RE/a/397 (Consol panel) 
L3) Yio LE. coil type D 
La VC OSs Hoater choke tyoe B RLF, 

VIC. os 0 Mc. choke RLF. type iP. VT (Control Pon 
i244 Vil bo 30 Mc, choke RLF. Pee RP. 9/57 (Control 
i> YiuG ei} Heater chodke ty 

yieatemtt east uke Let mB RE 

CRB Soke fi mrmer typ 

YROr aor Matar, aevitchineg, - ed type £5 

OE AQIS 

VIG S05 Brushes, arbor, ton tape ae iar ewitéhing mater 
P &Si YIOH/414 fey . 6 pin large, ‘Type W160 
Vite) 34 Thug, 6 pin | = Tig Wal 
Pas? YH) 4 pin, 150 
VIaH 33 Phug, 4+ pin, Type arate 
re 
P & 35 YiWH/90372 | 
Pe Sb YORE, S04) a a EI. en (Pye) 
Paes 
HS way, | fet i Ant 
ry a, Type PCD nn 
1 OHB/ 500600 + Phos Type MCZM Amphenol 
ALTERNATIVELY 
P AS YOHB/ 50400 Socket, 6 pun large, Type WGA 
P 52 Y10HB/50330) Socket’ 4 pin, Type WaI0A 
NOTE thet W type mckets ue above are on cables, plage are 
oo tie. 
VU 500200 Rerewver, Tepe ARI (245 
YIODR/505900 Bakaivee Type ARAL pe) 
TIOD6 Sere Tray Receiver mo Eckl. ae 
VIO 50] An) Tray Reerver mimunting, Pype ARSON, Ay fHudeond 


[PAGE FOUR | 





cl 


CIA 
4 


= 


& Oe Gehd 


ge 


c- 4 
ih 


Ss02 Q 


Pand 51 


P and S2 


Pond 59 
Paid 54 
Pond S45 


Patil SI 
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APPENDIX “A” 


EQUIPMENT SCHEDULE 


Vi0G f65a0 
Sen 


Y10H39) 


¥ 10H / 90373 
YHGEIB 0000 
VIOH, 9037) 

Y LOH 0600 


YIGHE/S03300 





TRANSMITTER AT300. 


DETAIL 


50 eM AW LR 


pacldlon 
“OT 000, mice D) iN 
Chobe: asserolely, filament funine 
Mica disen 
Aerial fecher sree type AlZ? 


Chamber, mir, 

Chiba Lata bib oy type Ali 
“Tube: spppart maser bb ¥ 

Valwe type 


Pl. cup NA Asie angled) 
eat, type 99 

THmanmtter, ty oP AT IO 
Tentaritter, ype ATS00.A (12V) 
Tray. Trauma mounting, Dype ATI 
(O0-chimn, 1, 1. 
Sati IW. LR 

4) chm, 1W, LAC. 
sk. SW, LEC. 
2-4 (ohm, 1, LEC 
127 ohm. 
0) SOODY, or, 2 terminals, CHANEX 
= SOC, w., | terminal, CHANEX 

02_10,000V, w.. CHANEX ind DUGON, 15,0001. touted (Cem. 


1) nt. Cerame, DOO 
is we diclecin: CHANEX 


Meter, (:50-ma, £2. a type K2I6 
Meter, ae wah om RZié 


Motor, crn IgV) 
as man 
Festa | ota tre WIS 
Ld 
‘hs a sin toe WI98 


e t eee ae Type DA02013. 


Phig, TeV MCIM 


ALTERNATIVELY 
Socket, 4 pin, type WIA 
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APPENDIX “A" 
CONTROL PANEL DI. 
IDENT NO DETAIL 
VRC $6778 Resiwor, 4M) chr, 9W. variahle 
THC G5 706 ‘T.*1 20V. ~~. BUCON 
VOC (a7 “) 2OGV. w, DLICON 
YI0C 55705 A | 200V. 9, DUCON 
YC 65706 1") 2004" se. DUCON 
VOC 66708 Choke, Cor filter wnat 
VIR 708 Cheke. , 
VOC 65708 Choke, . 4 
VIG 65708 Choke, 
VINO 500914 ee ene 
00 req ont ile, type BH. 
G6) 12654 Set oe 5 arin, 2 ols 
Vigh ai 
VIOH 419 eile ye Jpn, tne WY 165 
TIOH 397 or. pa type W 2i4 
Yih Si) Socket, & pin ‘anal, ype. W 14 
YtOH 2 ) & pan wenrall, a ew I ‘W199 
YIGH/44 - 4 pin, type 
YIOH/391 Phau. 4 pin, type W a 
YIGH,a4 Soe tA pan, type |) 
YH 4 pin, type W190 
YI 4 pin, ve Wh 
YH 391 etn type Wo 
ALTERNATIVELY 
YIGHE/ 55100 Socket, 2 pin, type W 1G5A 
YIOHE/503200 ee 6 pir so WTO 44, 
VIQHE 503300 Socket, 4 pin, type 
¥1Gb1 503300 a) ee) oe 
YH 504300 | 
pets Panel contsol type Pl 
GaC 23 Tray, panel conten! mounting, type P| 


























iw ye MW oA 300V. Ledvictiioe 34H 


Note :-—that W ype sockele de ebove are on cables, pli ate 
or crt. 


IDENT NO 


V1) 0BB) 505400 
VOR S001 OD 
TY }ORBY 00200 


stun 33m 

Y OH, S000 
Y ORB 501006 
VORB 2401 iin 
Y LORE S01 200 
Y ORB 4G) 300 
VORA 500 Hit 
VORB, Sor 5a) 
VIRB SO) 606 
YIORB,/ 501700 
YORE SOLKOO 
ViOAB/SO7700 
YS a 
IDA 508400 


2a S70) 
ey ile 
HAZSR 1799 
GSE) 30053 
VOB A 


YUH oa 
YIOH/Soh09 
YG 9024 
YH S0070 
¥|OH)90186 
YO 92 3 
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APPENDIX “A™ 


EQUIPMENT SCHEDULE. 


DETAIL 


Avsial, Type HR (Digdeg) 
Acrial, Type HT (Spake) 

hntish. Trpe SH fears tod) 

Actial, Type SRC fone} 

Aerial, Ty pe STG Catalirsa 

Support Gene A tancafl) 

Support. Type a 

reilitor, Type A a 

Inswluw. Type & (Catalin) 

Pectlers Type |: 

F Zeoeleitn, Type € 

Casarch, T Vee 

Guards, Type B 

Ciara. Type © 

oe ga Tyne A. (3 lari) 
a (2 sare, 1 licryers} 
a © @arnall} 
i Pp (6 way] 


zi = C (rgglst exarch) 


Bees, Junction, Tye AB (Palyatyrene) 
Beames Junction, Pa BB (Palyeryrene) 
Boxes, functinn, CH (Polystyrene) 
Collar. sth, Type “At fer maulater type Ay 
Chy, Type X54) ‘d (for aerial feedere, Tyne H) 
Mer, charting, Hype x4, | tee aerial feeder tepe HH} 
Wire stee! dragor standan 
Cable thimlshes 
Link Arteria (robbey) 
an! copyper fin. (for relay) 
(Cable, coma, Ue 
FTIIM 
PIM 


at. oo 
Cable, bounded Tm 


Cable, electric, LTAWIA 
Gockel, yale. yun Ampheinl, Peay basa|bas 


ee 


f es Ee a 1“ errsinic 
“ » 8, Duce fe 
4 i» - an Dhoni 
i , SD Seon, Aeon type, cera 
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